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SECTION  OF  GEOLOGY  AND  MINERALOGY* 

Doctor  Parker  D.  Trask,  Geologist,  U.  S.  Geological  Survey,  Wash¬ 
ington,  D.  C.:  The  Mexican  Volcano  Paricutin.f  (This  lecture 
was  illustrated  by  Kodachrome  slides.) 

The  new  volcano  in  Mexico,  El  Paricutin  (pronounced  Pah-ree- 
koo-teen),  is  a  unique  geological  phenomenon;  for,  before  our  very 
eyes,  it  has  sprung  into  existence  and  has  grown  to  a  very  respectable 
height  of  1500  feet,  all  within  a  period  of  8  months.  It  lies  within  a 
region  in  which  no  previous  volcanic  activity  has  been  known  within 
the  memory  of  man,  though,  in  1759,  the  volcano  El  Jorullo,  some  50 
miles  to  the  southeast,  likewise  suddenly  was  bom,  grew  to  a  height  of 
more  than  1000  feet  within  5  months,  and  then  quieted  down,  never 
more  to  erupt  violently.  Will  Paricutin  do  likewise?  That  remains  to 
be  seen,  for,  at  present,  it  is  still  going  strong. 

For  the  first  time  in  their  lives,  geologists  have  been  able  to  observe, 
in  a  single  volcano,  all  stages  of  its  history.  Paricutin  exhibits  many 
of  the  features  of  other  volcanoes;  but  other  volcanoes  have  been  en¬ 
countered  by  geologists  after  they  have  been  in  existence  for  some  time, 
and  their  early  history  is  unknown.  The  early  history  of  Paricutin, 
therefore,  fills  important  gaps  in  our  understanding  of  volcanism. 

*  The  addreas  entitled,  “Variations  in  Geographical  Co-ordinates  in  Relation  to  soma  Problems 
of  Structural  Geology,”  by  Doctor  Harlan  T.  Stetson,  scheduled  for  the  November  1st  meeting  of 
this  Section,  was  postponed  until  a  later  date. 
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To  me,  the  most  outstanding  aspect  of  this  volcano  is  the  incredible 
rapidity  with  which  it  grew.  Within  one  week  it  was  660  feet  high, 
and  within  10  weeks  it  was  1100  feet  in  altitude.  Up  to  this  time,  all 
the  material  in  its  cone  had  come  from  fragments  that  had  been  blown 
into  the  air  from  the  volcano.  No  lava  came  from  the  cone  until  nearly 
four  months  after  the  eruption  started;  and  then,  contrary  to  some  pop¬ 
ular  reports,  it  did  not  flow  over  the  lip  of  the  crater.  Instead,  it  broke 
through  the  sides  of  the  cone,  undermining  the  overlying  fragmental 
material.  Lava  appeared  within  two  days  of  the  first  explosion,  but  it 
issued  quietly  from  a  fissure  about  1000  feet  north  of  the  explosive  vent. 

Geologists  have  been  observing  Paricutin  practically  from  its  in¬ 
ception.  Dr.  Ezequiel  Ordonez,  the  grand  old  man  of  Mexican  geology, 
despite  some  eight  decades  of  age,  reached  the  volcano,  together  with 
some  associates  from  the  Institute  Geologico  de  Mexico,  within  two 
days  of  its  birth;  and  he  has  actively  been  watching  its  development 
ever  since.  Senor  Ttedor  Flores,  Director  of  the  Institute  Geoldgico, 
has  devoted  all  available  facilities  of  his  institution  to  the  study  of 
Paricutin,  and  the  passionate  interest  he  has  shown  in  this  volcano 
would  gladden  the  heart  of  any  scientist. 

Dr.  William  F.  Foshag,  of  the  U.  S.  National  Museum,  in  charge  of 
the  war-minerals  work  of  the  U.  S.  Geological  Survey  in  Mexico,  has 
been  making  a  systematic  study  of  Paricutin,  and  I  am  indebted  to  him 
for  practically  all  statements  in  this  paper  not  based  on  my  own  obser¬ 
vations.  In  addition,  many  other  geologists  have  visited  the  volcano. 
Therefore,  eventually,  a  rather  complete  record  of  its  history  will  be 
available.  I  saw  Paricutin  three  times;  first,  a  week  after  its  birth;  a 
second  time,  when  it  was  nearly  three  months  old;  and  once  again,  a 
month  later,  when  I  flew  over  it  in  an  airplane,  during  one  of  the  stages 
when  lava  was  pouring  from  the  cone. 

Paricutin  is  located  in  the  state  of  Michoacan,  200  miles  in  airline 
due  west  of  Mexico  City  in  the  Sierra  Madre  Occidental,  which  forms 
the  west  boundary  of  the  high  plateau  that  occupies  the  central  part  of 
Mexico.  The  volcano  is  situated  in  an  area  of  forested  hills  and  culti¬ 
vated  lowlands,  and  the  base  of  the  cone  lies  about  7600  feet  above 
sea  level. 

Paricutin  is  readily  accessible.  In  the  early  stages  an  automobile 
could  be  driven  to  the  front  of  the  advancing  lava  flow,  but  now  so 
much  ash  has  fallen  that  the  only  practicable  approach  is  by  road  to 
San  Juan  de  Parangaricutiro,  where  horses  are  available  for  visitors  to 
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the  volcano,  four  miles  distant.  San  Juan  is  15  miles  by  passable  dirt 
road  from  Uruapan,  which,  in  turn,  is  300  miles  by  excellent  paved  road 
or  by  rail  from  Mexico  City.  Frequent  comfortable  bus  service  is 
maintained  between  Mexico  City  and  Uruapan,  and  the  ride  is  one  of 
the  most  beautiful  in  the  whole  world.  Good  accommodations  are  to 
be  had  in  Uruapan,  and  frequent  bus  service  to  San  Juan  is  available. 
Costs  are  surprisingly  low. 

Paricutin  is  located  in  a  region  of  volcanic  rocks  consisting  of  es¬ 
sentially  the  same  andesitic  basalt  as  its  own  lava.  Several  hundred 
volcanic  cones  lie  within  a  radius  of  75  miles  of  the  volcano.  These 
are  of  all  ages;  some  are  so  fresh  that  they  can  hardly  be  more  than  a 
few  hundred  or  a  few  thousand  years  old;  others  are  so  dissected  by 
erosion  that  they  must  be  many  tens  of  thousands  of  years  in  age. 
Most  of  them  are  cinder  cones — that  is,  cones  composed  of  debris  blown 
from  a  vent  in  the  ground;  others  are  composite  cones,  consisting  of 
both  lava  and  fragmental  material.  They  range  in  height  mainly  from 
200  to  800  feet.  The  highest  rises  some  4000  feet  above  the  surround¬ 
ing  country.  The  soil  is  rich  and  is  derived  from  volcanic  ash  and  in- 
terbedded  lava.  Most  of  the  cones  are  conical  and  have  small  craters, 
but  a  few  consist  of  rings  of  fragmental  material,  200  feet  or.  less  in 
height  and  some  hundreds  of  feet  in  diameter.  One  such  abortive  cone 
is  situated  about  one  mile  northwest  of  Paricutin;  another  lies  some 
miles  to  the  east.  From  the  air,  this  latter  cone  seems  to  be  some  3000 
feet  in  diameter  and  less  than  200  feet  in  height.  It  contains  within  it, 
but  somewhat  off  center,  a  similar  ring-like  ridge  about  1500  feet  in 
diameter. 

The  first  intimation  that  something  was  about  to  happen  was  an 
account  in  the  newspapers,  about  February  12, 1943,  that  25  to  30  earth¬ 
quakes  had  been  felt  the  previous  day  near  the  town  of  San  Juan  de 
Parangaricutiro.  Each  day,  thereafter,  increasingly  more  tremors 
were  reported,  and  on  February  19  some  300  earthquakes  occurred. 
The  next  day  the  eruptions  started. 

Stories  of  the  beginning  of  the  volcano  are  legion,  and,  as  time  goes 
on,  they  probably  will  become  more  varied.  One  of  the  most  colorful 
is  that  a  farmer,  while  plowing  his  field,  turned  over  a  stone,  whereupon 
lava  gushed  forth  and,  like  the  headless  horseman  in  the  Legend  of 
Sleepy  Hollow,  raced  down  the  furrows  behind  him  as  he  fled.  This 
story  of  course  is  fantastic.  In  the  first  place,  no  Mexican  would  plow  a 
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furrow  down  hill,  and,  in  the  second  place,  the  Paricutin  lava  was  too 
viscous  to  flow  rapidly. 

The  most  reliable  story  is  that  a  farmer,  Dionisio  Pulido,  while 
plowing,  noticed  a  column  of  smoke,  about  three  inches  in  diameter, 
spiraling  upward  from  a  small  hole  in  the  middle  of  the  field.  Thinking 
that  he  had  inadvertently  started  a  fire,  he  went  over  to  the  smoke  and 
put  it  out  by  placing  a  stone  over  the  hole.  He  continued  plowing,  and 
sometime  later  looked  around  and  saw  smoke  emerging  from  the  ground 
in  greater  force.  He  went,  forthwith,  to  inform  the  Presidente  of  the 
town  of  San  Juan,  who  sent  a  group  to  see  what  was  happening.  Upon 
arriving  at  the  spot,  three  hours  later,  these  people  foimd  a  hole  some 
30  feet  in  depth  from  which  dense  clouds  of  dark  smoke  were  issuing. 
About  ten  that  night,  February  20,  the  first  explosion  occurred,  and 
since  that  time  the  volcano  has  been  erupting  steadily. 

When  I  first  visited  the  volcano,  on  February  28,  a  little  over  one 
week  after  its  inception,  the  explosions  were  coming  at  fairly  regular 
intervals  of  4  seconds.  At  times,  two  explosions  would  come  in  quick 
succession;  at  other  times,  the  interval  between  outbursts  was  6  or  8 
seconds.  In  general,  the  explosions  were  of  about  equal  force,  though 
occasional  loud  outbursts  occurred.  One  was  strong  enou^  to  knock 
me  off  balance  while  walking  some  3000  feet  from  the  crater. 

The  sound  from  the  explosions  seemed  to  originate  within  the 
crater  at  about  the  level  of  the  ground,  though  occasional  explosions 
took  place  in  the  ash  cloud  500  feet  above  the  top  of  the  cone. 
Each  explosion  from  the  crater  acted  like  a  giant  gun-burst.  The  ma¬ 
terial  was  ejected  from  the  throat  of  the  volcano  in  a  cylindrical  colunon 
to  a  height  of  400  to  800  feet  above  the  top  of  the  volcano,  and,  at  this 
point,  like  water  in  hydraulic  jump,  suddenly  formed  dark  expanding 
cumulus  clouds  of  ash  that  billowed  upward  to  a  height  of  6000  to  8000 
feet  above  the  ground,  where  steam  would  begin  to  condense.  With 
increasing  altitude  the  ash  cloud  became  progressively  whiter  with 
water  vapor  until  some  10,000  to  12,000  feet  above  the  ground,  where 
it  was  nearly  pure  white.  The  column  of  vapor  continued  upward  to 
about  15,000  feet  and  was  carried  eastward  in  a  horizontal  cloud  bank 
from  which  columns  or  large  puffs  of  vapor  cqrled  upward  for  another 
2000  or  3000  feet,  like  ostrich  plumes  sewed  tandem  on  an  ermine  scarf. 

At  this  time,  the  material  ejected  from  the  crater  was  thrown  up¬ 
ward  at  an  angle  deviating  from  the  vertical  by  10°,  much  as  if  it  were 
coming  from  a  sharply  defined  conduit.  As  a  result  of  this  inclined 
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direction  of  outburst,  more  material  fell  on  the  west  side  of  the  cone 
than  on  the  east,  thus  causing  the  top  of  the  cone  to  be  lopsided.  In 
the  course  of  four  hours,  the  angle  of  ejection  changed  gradually  back 
to  vertical  and  two  hours  later  was  deviating  5  degrees  to  the  east,  thus 
causing  the  east  side  of  the  cone  to  build  up  faster  than  the  west  side. 

The  column  of  ash  ascended  nearly  vertically,  but  was  deflected 
shghtly  eastward  by  the  wind.  Trains  of  cinders,  one-eighth  to  one- 
half  inch  in  diameter,  rained  down  from  the  ash  clouds  on  the  lee  side 
of  the  cone.  They  were  cool,  light,  and  very  porous,  and  they  sounded 
like  sleet  as  they  fell  on  one’s  hat.  Few  cinders  were  falling  more  than 
two  miles  from  the  volcano.  At  this  distance  the  ground  was  just 
barely  covered  by  them. 

Fine  particles  of  ash  were  transported  greater  distances  than  cin¬ 
ders,  and  covered  the  country  side  in  delicate  films  for  as  much  as  15 
miles  away  on  the  leeward  side.  The  ash  and  cinders  were  18  inches 
thick,  500  feet  from  the  edge  of  the  cone,  which  was  the  closest  to  the 
volcano  my  courage  permitted  me  to  approach. 

At  this  point,  the  ground  was  pock-marked  with  pits  three  to  five 
feet  in  diameter,  where  large  fragments  or  bombs  had  buried  themselves 
in  the  ground.  The  average  distance  between  bomb-pits,  at  this  point, 
was  about  20  feet.  During  some  30  minutes  while  1  was  standing  there, 
two  bombs  fell  within  300  feet.  One  bomb  more  than  four  feet  in  di¬ 
ameter  landed  25  feet  away.  For  awhile,  as  it  was  coming  down,  it 
looked  as  though  it  might  make  a  direct  hit,  and  the  problem  was  which 
way  to  run,  but  eventually  it  veered  slightly  and  the  next  moment  it 
came  down  with  a  large  whoosh  and  whistle,  and  buried  itself.  The 
top  was  about  one  foot  beneath  the  surface  of  the  ground.  A  piece 
broken  from  it  was  hot  enough  to  light  cigarettes.  Another  bomb,  two 
feet  in  diameter,  landed  50  feet  to  the  rear,  breaking  an  oak  limb  eight 
inches  in  diameter,  much  as  if  it  were  a  cleaver  cutting  a  bone.  This 
bomb  buried  itself  three  feet  in  the  ground.  It  came  down  five  feet 
from  some  girls,  who  immediately  retired  to  a  more  discreet  distance. 

Most  of  the  fragmental  material  ejected  from  the  volcano  in  this 
stage  of  its  history  consisted  of  bombs,  rather  than  of  ash  or  cinders. 
With  each  explosion,  the  bombs  were  blown  2000  to  3000  feet  into  the 
air.  Most  of  them  landed  on  the  cone.  The  greatest  distance  at  which 
I  found  a  bomb  was  3500  feet  from  the  center  of  the  volcano.  The 
bombs  went  so  high  that  it  took  from  10  to  15  seconds  for  most  of  them 
to  fall,  after  they  had  reached  their  greatest  height.  They  were  roughly 
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spherical  and  ranged  in  size  from  a  walnut  to  a  large  house.  They 
ranged  in  diameter  mainly  from  three  to  five  feet.  The  largest  I  saw 
was  a  block  50  feet  in  diameter,  which  was  blown  300  feet  above  the  top 
of  the  crater,  that  is,  850  feet  above  the  ground.  Nearly  all  the  bombs, 
when  they  landed,  were  so  thoroughly  solidified  as  not  to  change  in 
shape,  though  many,  when  they  struck  the  sides  of  the  cone,  broke  into 
pieces.  A  few  were,  still  liquid  when  they  landed,  splattered  out  like 
pancakes  on  the  ground.  Bombs  of  this  type  did  not  penetrate  the 
earth  for  more  than  three  inches.  Others  rotated  slowly  in  the  air, 
gradually  thinning  in  the  middle,  and,  before  they  fell,  separated  into 
two  tear-shaped  bodies.  Some,  after  coming  to  rest  on  the  cone, 
smoked  for  a  considerable  time,  certainly  for  as  long  as  15  minutes. 
Most  of  the  bombs  consisted  of  highly  vesicular  basalt,  but  a  very  small 
proportion  were  composed  of  a  light  medium-grained  granitic  rock  that 
looked  like  diorite.  These  granitic  rocks  were  angular,  and  not  vesicu¬ 
lar.  They  evidently  were  blown  from  the  conduit  through  which  the 
lava  was  coming. 

Most  of  the  bombs  landed  upon  the  sides  of  the  cone,  ricocheting 
down  the  side  until  they  came  to  rest.  The  sides  of  the  cones  were  re¬ 
markably  even  and  were  at  an  angle  of  33°  with  the  horizontal.  The 
volcano  at  this  time  was  550  feet  high  and  1700  feet  in  diameter  at  the 
base.  The  diameter  of  the  crater  at  the  top  of  the  cone  was  250  feet, 
and  the  orifice  from  which  the  material  w'as  ejected  seemingly  was 
about  75  feet  in  diameter. 

The  volcano,  at  night,  is  a  magnificent,  never-to-be-forgotten  sight. 
Nearly  all  the  bombs  that  are  blown  from  the  crater  are  red  hot,  and 
they  shower  up  like  a  gigantic  Fourth-of-July  flower-pot.  The  floral 
effect  is  complicated  by  the  fact  that  four  or  five  subsequent  explosions 
have  taken  place  before  the  bombs  from  any  one  explosion  have  all 
landed.  Thus,  some  bombs  are  going  up,  some  are  just  arching  over  at 
their  highest  point,  and  others  are  falling.  After  the  bombs  strike  the 
sides  of  the  cone  they  cascade  down  in  great  fieiy  arcs.  Some  come  to 
rest  on  the  sides;  others  roll  to  the  bottom.  The  glow  from  the  cone 
comes  and  goes,  depending  upon  the  number  of  bombs  that  fall  and  the 
interval  between  explosions.  Big  outbursts  cover  the  whole  volcano, 
and  the  cone  progressively  lightens  up  in  an  ever  larger  descending  cur¬ 
tain  of  fiery  red,  as  the  fragments  land  progressively  down  the  sides  of 
the  cone.  Then,  as  the  bombs  cool,  the  red  gradually  darkens.  Yet, 
before  the  color  finally  vanishes,  another  crop  of  bombs  falls  and  the 
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scene  is  repeated.  Even  though  parts  of  the  cone  may  fade  into  dark¬ 
ness  before  a  succeeding  increment  of  glowing  bombs  descends,  a  ring 
of  red  always  remains  around  the  edge  of  the  cone  where  the  rocks  that 
roll  completely  down  the  sides  come  to  rest. 

A  flow  of  lava  first  appeared  in  a  plowed  field  about  1000  feet  north 
of  the  crater,  about  two  days  after  the  birth  of  the  volcano.  In  five 
days  it  had  attained  a  length  of  2000  feet,  a  width  of  600  feet,  and  a 
thickness  of  20  feet  at  the  sides  and  front.  It  continued  to  grow  for 
about  6  weeks,  until  it  was  about  6000  feet  long,  3000  feet  wide,  and 
more  than  100  feet  high.  The  front  and  sides  were  steeply  inclined; 
the  top  was  nearly  flat  and  consisted  of  blocks  of  congealed,  scraggly 
aa  lava,  3  to  15  feet  in  diameter. 

At  the  time  I  saw  the  lava,  five  days  after  it  first  appeared,  it  was 
flowing  westward  down  a  gently  sloping  field  at  a  rate  of  about  three 
feet  an  hour  in  front  and  one  foot  an  hour  on  the  sides.  Like  a  glacier, 
the  lava  moved  most  rapidly  in  direction  of  greatest  slope,  and,  like  a 
glacier,  it  also  developed  pressure  ridges  as  it  flowed.  It  advanced  by 
pushing  large  blocks  of  solidified  lava,  three  to  five  feet  in  diameter,  off 
the  front  and  sides.  These  blocks  fell  down  the  edges  of  the  flow,  and, 
in  turn,  were  covered  by  other  blocks  similarly  spalled  by  the  advanc¬ 
ing  lava.  Gradually,  the  molten  rock  inside  the  flow  passed,  over  the 
fallen  blocks  and  incorporated  them  within  itself,  forming  a  volcanic 
flow  breccia.  At  all  times,  the  surface  of  the  lava  was  congealed,  except 
for  places  from  which  blocks  had  broken  off  at  the  edges  of  the  flow  as 
the  lava  advanced.  These  freshly  exposed  places  consisted  of  red, 
pasty,  dense  lava  that  solidified  within  a  few  minutes  to  hard  rock. 

Fumaroles  came  out  of  vents  6  inches  to  a  foot  in  diameter  and 
gave  off  dense  clouds  of  white  smoke,  which,  according  to  Foshag,  is 
largely  ammonium  chloride.  The  ammonium  chloride  also  condenses 
in  a  white  powder  around  the  orifices  of  the  fumaroles,  and,  in  places,  a 
fringe  of  bright-orange  iron  chloride  is  also  formed.  Few  poisonous 
gases  seemingly  are  given  off. 

When  I  visited  Paricutin  the  second  time,  about  the  middle  of 
May,  nearly  three  months  after  its  birth,  it  was  still  erupting  at  about 
the  same  rate,  but  the  explosions  were  less  forceful,  and  a  much  larger 
proportion  of  ash  was  coming  out.  The  cone  had  doubled  in  height 
and  the  orifice  from  which  the  material  was  being  ejected  seemed  to  be 
about  150  feet  in  diameter.  Ash  was  everywhere,  and  most  of  the  trees 
within  5  miles  of  the  volcano  had  been  killed.  The  lava  flow  had 
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stopped  moving  and  was  covered  by  6  to  8  feet  of  ash.  Even  at  Urua- 
pan,  15  miles  east  of  the  volcano,  the  ash  was  6  to  8  inches  thick,  and 
at  San  Juan,  four  miles  to  the  west,  it  was  15  inches  thick.  A  large 
part  of  this  ash  fell  in  one  period  of  36  hours,  early  in  April.  Electrical 
discharges  or  lightning  strokes  were  flashing  at  irregular  intervals, 
sometimes  as  frequently  as  30  an  hour.  These  flashes  were  vertical  in 
the  cloud  of  ash,  and  generally  started  within  a  few  hundred  feet  of  the 
top  of  the  cone.  They  ranged  in  length  mainly  from  500  to  1500  feet, 
and  produced  sharp  cracks  but  no  loud  thunder. 

About  four  weeks  after  this  visit,  a  phase  of  lava  activity  ensued. 
In  the  course  of  a  week,  8  flows  appeared,  all  from  within  the  cone. 
Prior  to  this  time,  that  is,  for  almost  four  months,  no  lava  had  come 
from  the  cone  itself  and  there  had  been  just  the  one  flow.  According 
to  Foshag,  each  flow  was  preceded  by  a  period  of  violent  explosive  ac¬ 
tivity,  which  terminated  shortly  before  the  lava  came.  While  the  lava 
was  issuing  from  the  volcano,  relatively  few  explosions  took  place.  All 
these  flows  ruptured  the  sides  of  the  cone,  and  those  that  came  from 
the  upper  part  of  the  volcano  undermined  the  fragmental  material 
above,  leaving  a  large  gap  in  the  side  of  the  cone.  These  gaps  were 
rapidly  filled  by  material  blown  from  the  crater  after  the  lava  ceased 
to  move.  One  flow  advanced  in  three  days  as  far  as  the  town  of  Pari- 
cutin,  three  miles  to  the  west.  When  it  approached  Paricutin  it  was 
moving  at  a  rate  of  about  100  feet  an  hour.  Another  flow  on  the  east 
side  of  the  cone  spread  out  like  a  large  fan  at  the  base  of  the  volcano. 
According  to  Foshag,  this  one  went  1500  feet  in  15  minutes. 

While  one  of  these  flows  was  in  progress,  I  had  the  good  fortune  to 
fly  over  the  volcano.  At  this  time,  the  crater  was  nearly  full;  lava  ex¬ 
tended  to  within  50  feet  of  the  lip.  The  top  of  the  lava  in  the  crater 
was  congealed,  and  was  broken  in  large  blocks.  Ashes  were  issuing 
from  a  vent  estimated  to  be  75  to  100  feet  in  diameter,  in  the  northwest 
part  of  the  lava  field  within  the  crater,  but  relatively  few  explosions 
were  seen.  Lava  was  flowing  from  an  opening  on  the  east  side  of  the 
cone.  This  vent  was  50  to  75  feet  in  width  and  200  to  300  feet  in 
height.  The  upper  limit  was  100  to  150  feet  beneath  the  lip  of  the 
crater.  The  lava  coming  through  the  opening  was  red  hot,  but  it  soon 
cooled  and  congealed  while  flowing  down  the  sides  of  the  volcano.  The 
cone  was  intact  above  the  point  of  escape  of  lava,  but,  according  to 
Foshag,  it  subsequently  was  undermined  by  the  flow. 

At  this  time,  June  19,  Paricutin  was  1200  feet  in  altitude.  By  late 
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September,  it  had  reached  a  height  of  1500  feet.  At  that  time,  it  was 
still  exploding  at  about  the  same  rate  as  when  it  started,  and  was  show¬ 
ing  no  signs  of  dying.  In  the  meantime,  several  other  flows  of  lava  had 
appeared,  mostly  from  within  the  cone.  Paricutin,  truly,  is  now  a  full- 
fledged  volcano. 
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SECTION  OF  BIOLOGY 
November  8,  1943 

Mb.  Jay  T.  Fox,  Fox  Museum  of  Natural  History,  Seaford,  L.  I,,  New 
York:  Biological  Photomacrography  and  Photomicrography  with 
Kodachrome  Film.  (This  lecture  was  illustrated  with  Kodachrome 
slides.) 

In  this  present  age  of  enlightenment,  there  is  no  field  of  endeavor, 
achievement  or  research,  which  does  not  at  some  time  or  other  call  upon 
photography  to  illustrate  or  aid  in  its  examination.  The  camera,  popu¬ 
larly  used  for  recreation,  now  with  color  film,  supplies  the  most  reliable 
means  of  recording  facts  and  conditions  in  the  work  of  a  biologist.  Bio¬ 
logical  nature,  in  its  every  mood,  presents  a  pleasing  arrangement  of 
color,  unassisted  by  man.  Through  the  medium  of  color  photography, 
a  basic  knowledge  of  life  and  the  world  in  which  we  live  is  revealed  in 
such  a  way  that  it  is  readily  comprehended  by  every  student  of  biology. 
Photography,  for  the  past  century,  has  been  largely  restricted  to  the 
black  and  white  process  which  performs  well  with  respect  to  line  and 
shape,  but  renders  colors  only  in  the  monochromatic  tones.  As  pointed 
out  by  Stenger,**  the  history  of  color  photography  has  developed  con¬ 
currently  with  the  closest  relation  to  that  of  black  and  white  photogra¬ 
phy.  Simplified  pro^p^es  bt  color  photography,  of  late,  have  been  eag¬ 
erly  accepted  by  the  majority  of  scientific  photographers,  because  of 
the  true  tonal  reproductions  of  the  original.  Color  photography  is  un¬ 
questionably  most  valuable  in  this  work,  as  it  conveys  vivid  experi¬ 
ences  of  accurate  mental  concepts  to  the  minds  of  those  engaged  in  bio¬ 
logical  research.  My  experiments  with  other  color  processes  have 
proved  to  me  that  Kodachrome  K135A  film,  when  used  with  the  proper 
light  source®  for  biological  photography,  produces  the  truest  color  ren¬ 
dition  possible.  Once  the  fundamental  problems  in  color  photography 
are  understood,  the  successful  use  of  Kodachrome  film  depends  only 
upon  care  in  lighting,  proper  color  temperature  of  the  illuminant,  and 
correct  exposure  time.  Before  detailing  the  equipment  and  technique 
I  use  in  my  research,  it  might  be  well  to  explain  this  subtractive  color 
process.  The  chemical  three-color  emulsion  subtractive  process  goes 
back  to  the  work  of  Dr.  Rudolph  Fischer  in  Berlin  (1910-1914),  The 
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Kodachrome  method  was  invented  in  1921  by  two  musicians,  Leopold 
Mannes  and  Leopold  Gadowsky,  who  used  it  first  as  a  hobby  and  later 
perfected  it  in  the  Kodak  Research  Laboratories.  However,  it  was 
not  until  1936  that  the  Eastman  Kodak  Co.,  of  Rochester,  N.  Y.,  intro¬ 
duced  it  commercially  for  natural  color  miniature  photography. 

Kodachrome  film  carries  three  emulsions  on  one  face,  separated  by 
gelatin  layers,  each  selectively  sensitized  to  one  of  the  three  primary 
colors.  The  emulsion  nearest  the  film  base  responds  to  red  light,  the 
middle  emulsion  to  green,  and  that  at  the  surface  to  blue.  A  yellow 
dye  above  the  middle  emulsion  prevents  the  blue  light  from  reaching 
the  two  lower  emulsions,  since  these  are  also  sensitive  to  blue,  in  addi¬ 
tion  to  green  and  red,  respectively.  The  layers,  so  thin  that  their  total 
thickness  scarcely  exceeds  that  of  the  emulsion  layer  of  a  black  and 
white  film,  are  coated  on  a  safety  film  base  having  an  anti-halation 
backing. 

After  exposure,  all  three  emulsions  are  first  developed  to  negatives. 
Then  the  film  is  re-exposed  and  developed  in  “coupler  developers,”  so 
that,  in  the  final  result,  the  negative  silver  images  are  accompanied  by 
positive  silver  and  dye  images  in  each  emulsion  layer.  A  coupler  de¬ 
veloper  differs  from  ordinary  developers  in  that  it  not  only  converts 
silver  bromide  to  metallic  silver,  but,  at  the  same  time,  deposits  a  dye 
of  a  predetermined  color  along  with  the  silver.  Both  silver  images  are 
then  dissolved  away,  leaving  only  the  composite  dye  image.  The  top 
layer  contains  an  image  in  yellow  dye,  the  middle  one  in  magenta  dye 
and  the  bottom  one  in  a  blue-green  dye.  These  c^rs  are  complemen¬ 
tary  to  the  colors  to  which  the  emulsion  layers  were  originally  sensitive. 
The  final  image  is  so  balanced  in  color  that  the  Kodachrome  transpar¬ 
ency,  when  projected  with  a  high  efiBciency  tungsten  lamp,  resembles, 
chromatically,  the  original  object  as  it  was  seen  by  the  eye. 

Intermediate  colors  and  mixtures  are  secured  by  partial  absorp¬ 
tion  at  each  layer.  Heavy  dye  deposits  in  all  three  layers  subtract 
light  of  all  colors,  resulting  in  a  black  screen  image.  The  finished 
Kodachrome  film  is  free  from  all  grain,  as  the  silver  grains,  after  serv¬ 
ing  their  purpose  of  recording  the  original  photo  image  in  the  film,  are 
removed  in  the  final  stage  of  this  process.  The  final  color  images  are 
made  up  of  dyed  gelatin,  so  no  grain  remains  in  the  final  transparency. 
Thus,  in  this  process,  sharp  images  of  fine  detail  are  assured. 

Success  in  Kodachrome  photography  depends  largely  upon  accu¬ 
racy  of  exposure.*  The  chances  of  exposure  errors  in  color  work  are 
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much  greater  than  in  black  and  white,  due  to  the  very  limited  latitude 
of  color  film.  Latitude  can  be  briefly  defined  as  the  ratio  of  maximum 
to  minimum  useful  exposure.  In  black  and  white  film,  as  pointed  out  by 
Roebuck  and  Staehle,^^  this  may  be  as  great  as  10,000  to  1.  The  longer 
the  exposure,  the  darker  the  negative;  hence,  longer  time  is  required  in 
printing  a  positive.  However,  in  Kodachrome  film,  no  such  latitude  is 
available.  The  exposure  time  is  extremely  critical.*  For  best  possible 
results,  exposure  should  be  correct  to  within  half  a  stop.  One  lens  dia¬ 
phragm  stop*  more  than  correct  exposure  will  result  in  a  thin  washed- 
out  transparency,  while  one  lens  diaphragm  stop  less  than  correct  ex¬ 
posure  will  result  in  heavy,  blocked-out  shadows.  It  must  be  remem¬ 
bered  that  the  Kodachrome  process  is  a  reversal  process,  therefore,  the 
greater  the  exposure,  the  lighter  the  finished  transparency;  consequent¬ 
ly,  the  colors  appear  washed  out.  When  under-exposed,  the  colors 
appear  too  dark,  sometimes  black. 

Photomacrography  differs  from  photomicrography  in  this  respect: 
a  photomacrograph  is  a  magnified  photograph  of  an  object  as  seen  with 
the  unaided  eye;  whereas,  a  photomicrograph  is  a  photograph  of  a 
microscopic  object.  For  the  former,  lens  extension  tubes  are  inserted 
between  the  camera  and  the  lens;  for  the  latter,  the  camera  minus  the 
lens  is  attached  to  a  microscope.  In  early  literature  of  photography,** 
and  in  Germany  and  France  today,  the  word  microphotography  is  ap¬ 
plied  to  the  methods  of  obtaining  enlarged  images  of  very  small  objects, 
by  attaching  a  camera  to  the  microscope.  About  50  years  ago,  in 
America  and  England,  the  word  photomicrography  was  substituted  in 
place  of  microphotography  and  the  latter  name  restricted  to  methods  of 
obtaining  very  small  images,  or  minute  photographs,  of  large  objects  or 
scenes,  by  reduction  in  an  ordinary  camera. 

The  photomacrographic*’  and  photomicrographic®  units  about  to 
be  described  were  designed  by  me  especially  for  photographing  small 
opaque  specimens.  With  these  units,  incident  light  is  employed  as 
the  illuminant. 

CAMERA 

Not  only  did  I  desire  a  camera  for  biological  photomacrography 
and  photomicrography,  but  one  that  was  universal  in  its  adaptations. 
I  herewith  state  my  reasons  for  judiciously  selecting  the  35mm.  Kine 
Exakta,  an  ultra-precision  built  camera  of  wide  range. 

*  By  the  term  “one  itop"  is  meant  the  t  timea  exposure  difference  between  any  two  adjacent 
settings  of  regular  stop  series:  F/3,  2.8,  4,  S.0,  8,  11,  18. 
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1—  The  Kine  Exakta  can  be  used  in  all  fields  of  nature  and  science,  for 

not  only  laboratory  photography,  but  also  for  normal  outdoor 
photography. 

2 —  The  various  lenses  can  be  interchanged  readily  by  means  of  bay¬ 

onet-type  fittings,  and  light  metal  extension  tubes  can  be  placed 
between  the  camera  and  the  lens  for  photomacrography. 

3 —  With  a  suitable  attachment,  this  light-weight  camera  can  serve  atop 

a  monocular  microscope  for  photomicrography. 

4 —  35mm.  Kodachrome  film  is  purchasable  in  this  size  at  reasonable 

cost. 

5 —  The  exclusive  feature  is  that  the  Kine  Exakta  is  the  only  S5mm. 

single  lens  reflex  precision  camera  available. 

6 —  The  troubles  of  parallex,  or  the  use  of  a  restricted  image  in  the  view 

finder,  either  or  both  of  which  must  inevitably  be  found  in  the 
twin  lens  reflex  camera  when  exposures  are  made  at  short  dis¬ 
tances,  are  entirely  absent  in  this  single  lens  refiex  camera. 

The  range  of  work  which  this  camera  can  undertake  is  practically 
limitless.  The  true  color  image  on  the  ground-glass  screen  of  this  cam¬ 
era  is  precisely  the  same  as  that  which  will  subsequently  be  recorded  on 
the  Kodachrome  film.  There  is  not  a  trace  of  difference  between  the 
two  images,  in  focus,  depth  of  focus,  or  field  of  the  object  included.  In 
all  other  types  of  non-reflex  cameras,  some  sort  of  an  additional  focus¬ 
ing  device  must  be  employed,  whether  it  be  a  simple  piece  of  ground 
glass  or  a  sliding  focusing  attachment.  These  additional  devices  neces¬ 
sitate  moving  the  camera  before  and  after  focusing,  which  I  find  is  a 
serious  detriment  in  precision  work. 

Focusing  with  this  35mm.  camera  is  arranged  just  as  in  all  other 
larger-sized  true  reflex  cameras.  An  image  is  thrown  from  the  camera 
lens,  by  means  of  an  oblique  mirror  (beam  splitter),  upon  a  horizontal 
ground-glass  screen.  Due  to  the  fact  that  the  accuracy  required  in 
focusing  the  miniature  negative  is  very  great  (for  the  circle  of  confu¬ 
sion  in  this  size  is  reckoned  as  l/750th  of  an  inch),  the  ground-glass 
screen  of  this  camera  has  been  combined  with  a  special  focusing  mag¬ 
nifier.  These,  together,  resemble  a  single,  rather  thick  plate  of  optical 
glass.  The  lower  side  is  plain  and  very  finely  matted;  the  upper  side  is 
carefully  adjusted,  in  such  a  way  that  the  focal  length  of  the  lens  thus 
formed  is  exactly  on  the  plane  of  the  lower  side.  Thus,  when  the  eye 
is  placed  over  the  finder  hood  of  this  camera,  a  very  bright  and  con- 
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siderably  enlarged  image  (4  x  6cm.)  is  seen,  a  highly  advantageous  fea¬ 
ture  in  focusing. 

A  second  magnifier  is  also  provided,  which  again  gives  an  image 
twice  the  normal  size  and  shows  the  central  portion  of  the  image  only. 
The  accuracy  of  critical  focusing  is  greatly  improved  by  this  additional 
magnifier  and,  at  this  point,  is  equivalent  to  focusing  a  picture  2^4  X  3^ 
inches  in  size  on  the  ground-glass  screen,  in  which  case  the  circle  of  con¬ 
fusion  need  only  be  reckoned  as  l/200th  of  an  inch.  This  simple  focus¬ 
ing  feature  places  the  single  lens  reflex  camera  far  above  all  others  in 
the  photomacrographic  and  photomicrographic  work.  This  camera  is 
equipped  with  a  focal-plane  shutter,  to  give  a  wide  range  of  exposure 
values.  The  range  of  speeds  is  from  12  seconds  to  1/lOOOth  of  a 
second. 

WORK  TABLE 

Emphasis  must  be  placed  upon  the  importance  of  rigidity  in  perform¬ 
ing  photography  of  this  nature.  The  slightest  vibration  or  movement 
is  sure  to  cause  failure.  For  this  type  of  work,  I  find  that  the  work 
table  should  be  mounted  on  a  sturdily  constructed  support.  The  one  I 
designed  is  mounted  upon  a  massive  cast-iron  base.  It  is  so  arranged, 
that  the  work  table  top  can  be  raised  or  lowered  by  means  of  an  elevat¬ 
ing  gear  or  heavy  adjusting  screw,  to  give  a  variety  of  available  heights 
for  comfortable  working  position.  It  can  be  locked  at  any  convenient 
height  and  made  extremely  rigid  at  that  point.  I  use  this  table  for  both 
types  of  photography. 

PHOTOMACROGRAPHIC  ACCESSORIES 

Camera  Support. — The  camera  support  that  proved  the  most  versa¬ 
tile  was  a  table  clamp  which  accommodated  a  vertical  rod  1  inch  in  di¬ 
ameter  and  10  inches  in  height.  This  is  adjustable  in  height  and  can 
be  rigidly  locked  in  any  pre-determined  place  by  means  of  a  winged 
nut  at  the  table  clamp.  On  top  of  this  vertical  rod,  I  firmly  secured  a 
3-inch-diameter  metal  platform.  A  special  precision  geared  mechan¬ 
ism  is  mounted  upon  this  platform,  giving,  through  microscopic  move¬ 
ment,  the  necessary  horizontal,  lateral  and  angular  adjustments  re¬ 
quired  for  critical  photography.  The  camera  is  mounted  in  the  usual 
way  to  the  top  of  this  geared  arrangement.  It  is  my  theory  that  the 
movement  of  the  entire  camera  with  lens  and  accessories  in  place, 
through  precision  gearing,  greatly  outweighs  the  older  method  of  at- 
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tempting  to  accomplish  precise  focusing  by  the  movement  of  only  the 
lens  itself  through  its  helical  focusing  device. 

Illumination. — Attached  to  the  above  camera  support  is  a  hori¬ 
zontal  steel  rod,  12  inches  in  length  and  Yz  inch  in  diameter,  that  sup¬ 
ports  or  carries  the  illuminating  agent  which  is  a  single  No.  1  flood¬ 
light.  A  ball-socket  tripod  head  allows  the  floodlight  and  reflector  to 
be  tilted  at  any  angle  and  locked  securely  in  any  position  by  means  of 
the  tripod  head  clamp.  This  horizontal  rod  also  carries  a  synchronous 
motor-driven  electric  timer  for  second  and  split-second  timing.  It  can 
be  set  for  timing  to  a  fraction  of  a  second  or  to  any  number  of  seconds 
up  to  59.  This  electric  timer  automatically  controls  the  turning  on 
and  off  of  the  floodlight,  thereby  assuring  exact  duplication  of  results. 
I  have  determined,  by  repeated  experiment,  that  this  method  of  con¬ 
trolling  the  actual  exposure  time  is,  by  far,  more  exact  than  when  you 
depend  upon  camera  shutter  timing.  The  floodlight  is  plugged  into  the 
side  of  the  timer  which  in  turn  is  connected  to  the  110- volt  60-cycle 
source  of  electrical  supply.  With  Kodachrome  K135A  film,  even  the 
slightest  difference  in  color”  quality  between  photoflood  lamps  differ¬ 
ing  in  efficiency  is  quite  noticeable.  I  therefore  recommend  the  use  of 
a  suitable  color  temperature  meter  to  control  the  quality  of  illumina¬ 
tion  for  obtaining  proper  color  balance  in  the  color  transparency.  If 
the  color  temperature  of  the  floodlight  is  found  different  from  that  for 
which  the  film  is  balanced,  it  will  be  necessary  to  compensate  for  such 
difference  by  regulating  the  line  voltage  by  either  an  adjustable  rheo¬ 
stat  or  an  adjustable  auto-transformer.  Another  method  of  controlling 
color  temperature  (when  no  line  voltage  control  is  available)  is  by  the 
use  of  a  set  of  seven  color  compensating  filters  which  are  obtainable 
from  the  Eastman  Kodak  Company;  four  are  of  bluish  tints  and  three 
of  them  are  yellow,  graduated  in  approximately  equal  color  tempera¬ 
ture  steps,  so  that  corrections  possible  with  them  are  adequate  for  the 
light  source  employed. 

Extension  Tubes. — In  photomacrographic  work,  light  metal  ex¬ 
tension  tubes  must  be  placed  between  the  lens  and  the  35mm.  camera. 
They  serve  the  same  purpose  as  the  extra  long  bellows  do  on  the  larger 
cameras,  thus  permitting  sharp  focus  at  distances  nearer  than  the  lens 
alone  is  capable  of  focusing.  Every  size  extension  tube,  depending  on 
its  length,  has  its  own  exposure  factor  or  F/value  which  is  constant  for 
every  lens.  For  close-ups,  when  the  subject  is  nearer  than  8  times  the 
focal  length,  it  is  quite  important  to  allow  for  the  change  in  effective 
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F/value,  due  to  the  increased  distance  between  the  lens  and  film.  This 
change  can  be  calculated  according  to  the  following  formula: 

Indicated  F/value  X  lens  to  film  distance 

Effective  F/value  = - = — — —r - 

Focal  length 

The  lens  1  prefer  is  an  Exakta  F/3.5  Anastigmat  in  a  bayonet-type 
mounting.  I  find  that  when  this  Exakta  lens  (2  inch  —  50mm.)  is  used 
with  a  combination  of  extension  tubes,  almost  any  size  photograph  can 
be  obtained.  The  following  tubes,  when  used  with  this  60  mm.  lens, 
will  give: 


12mm.  ext.  tube . reduction  of  4:1 
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44 
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Easel  and  Backgrounds. — I  constructed  a  wooden  easel  and  plat¬ 
form  with  a  backboard  12  X  12  inches,  having  two  3X3  legs,  upon 
which  rests  a  removable  specimen  platform  3  X  12  inches.  Both  easel 
and  platform  are  painted  dull  black.  Backgrounds  are  partly  a  matter 
of  individual  judgment.  Barkely,^  in  his  macro  work,  uses  colored 
cards,  but  1  find  that  velvet  produces  a  softer  effect.  1  use  an  array  of 
some  twenty  or  more  shades  of  velvet.  I  always  select  a  background 
that  is  most  complementary  to  the  specimen  being  photographed.  In 
some  cases,  to  give  the  specimen  the  appearance  of  being  suspended  in 
mid-air,  I  support  it  on  a  piece  of  polished  plate  glass.  The  advantage 
of  this  arrangement  is  that  shadows  are  entirely  eliminated. 

Technique. — ^When  making  Kodachrome  photomacrographs,  elim¬ 
inate  all  camera  vibration,  or  it  will  ruin  what  might  otherwise  be  a 
good  transparency.  Furthermore,  make  sure  that  the  optical  compo¬ 
nents  are  absolutely  clean.  The  following  will  explain  the  steps  in¬ 
volved:  I  place  the  specimen  upon  the  platform  and  select  a  velvet 
background.  The  single.  No.  1  Floodlight  (balanced  in  color  tempera¬ 
ture^  of  3450  degrees  Kelvin*  for  K135A  Kodachrome  film)  is  turned 
on  to  provide  adequate  illumination  and  properly  light  the  specimen, 

*  Color  tempmture  is  the  temperature,  expressed  in  desrees  Kelvin,  to  which  a  "black  body" 
must  be  heated,  in  order  to  emit  light  of  the  color  required.  The  Kelvm  scale  has  its  sero  at  -27S 
degrees  Centigrade. 
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then  locked  in  place  by  means  of  the  set  screws.  The  camera  is  then 
brought  into  position,  with  the  aid  of  the  geared  mechanism,  until  the 
image  appears  perfectly  centered  on  the  ground-glass  screen.  The  plat¬ 
form  holding  the  specimen  is  then  manually  moved  backward  or  for¬ 
ward  to  bring  the  specimen  into  approximate  focus.  Next,  place  the 
second  magnifier  against  the  ground-glass  screen,  to  get  the  sharpest 
definition  possible:  i.e.,  the  individual  facets  of  the  compound  eye  of  an 
insect.  This  hair-line  sharpness  is  achieved  through  the  use  of  the 
geared  mechanism  which  supports  the  camera.  The  reflected  image,  in 
its  full  brilliance  of  color,  continues  to  be  visible  on  the  ground-glass 
screen  until  the  very  instant  of  exposure.  Extreme  accuracy  in  focus¬ 
ing  is  an  absolute  prerequisite  of  success.  A  reading  is  then  taken  on  a 
photo-electric  exposure  meter*®  and  the  proper  exposure  time  calcu¬ 
lated,  taking  into  consideration  the  length  of  the  extension  tubes  being 
used  with  the  camera  lens  set  at  F/16  stop.  Photo-electric  meters  are 
calibrated  to  read  in  foot  candles.  They  give  accurate  readings  of  the 
amount  of  light  reflected  from  the  object.  The  dials  are  calibrated  for 
use  with  black  and  white  film  and  cover  a  contrast  range  of  1  to  128, 
whereas,  the  range  of  Kodachrome  is  1  to  4.  Great  care  must  be  em¬ 
phasized  and  exact  readings  taken  on  the  photo-electric  meter.  In 
Kodachrome,  with  a  range  of  1  to  4,  exposure  must  be  right  and  the 
density  exact,  or  the  color  rendition  will  not  be  accurate. 

Exposure. — When  I  am  ready  to  make  the  exposure,  the  floodlight 
is  extinguished  and  the  camera  lens  stopped  down  to  F/16.  The  cam¬ 
era  shutter  is  tripped  to  its  open  position  by  flexible  cable,  to  prevent 
any  jarring  of  the  camera.  The  exposure  is  now  made  by  the  synchro¬ 
nous  timer  which  automatically  turns  on  and  off  the  floodlight  at  the 
predetermined  setting.  The  actual  exposure  time  varies  with  the  color 
of  the  specimen  being  photographed,  the  length  of  the  extension  tubes 
being  used,  the  color  of  the  background,  etc.  After  the  synchronous 
timer  extinguishes  the  floodlight,  the  shutter  can  be  tripped  manually, 
closing  same.  The  film  is  then  moved  to  the  next  frame  and  I  am  ready 
for  the  next  photomacrograph. 

PHOTOMICROGRAPHIC  ACCESSORIES 

Camera  and  Microscope  Support. — For  photomicrographic  work 
I  use  the  same  type  camera  support  as  previously  described,  but  I  re¬ 
place  the  10-inch  vertical  rod  with  one  18  inches  in  height.  A  special 
right-angled  fitting  is  provided,  the  vertical  portion  of  which  moves  up 
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and  down  upon  the  vertical  rod,  and,  by  tightening  a  clamp,  can  be  se¬ 
cured  at  any  desired  height.  The  horizontal  portion  of  the  aforemen¬ 
tioned  fitting  accommodates  a  ^-inch  diameter  steel  rod  or  cross  arm, 
12  inches  long,  which  supports  the  microscope. 

Micboscope. — ^The  only  part  of  a  microscope  that  I  use  in  this 
branch  of  photography  (opaque  specimens — not  slides)*  is  the  observa¬ 
tion  tube  (160  mm.)  of  a  good  research  monocular  microscope,  with  its 
rack  and  pinion  and  ball-bearing  vernier  attachments.  The  base, 
mirror,  condenser,  and  substage  are  not  used.  This  observation  tube, 
with  its  rack  and  pinion,  is  mounted,  through  suitable  fittings,  to  one 
end  of  the  above-mentioned  cross  arm.  I  find  that,  by  equipping  the 
observation  tube  with  a  special  photographic  objective  (Bausch  and 
Lomb-^48  mm.)  with  iris  diaphragm,  and  using  this  objective  with 
dther  a  4x  or  6x  ocular  lens  designed  especially  for  photomicrographic 
work,  ideal  magnification  follows  in  the  finished  transparency. 

Illumination.— The  most  important  factor  in  photomicrograph¬ 
ing  gross  specimens  is  critical  illumination.^  Diffraction  caused  by  too 
much  uncontrolled  li^t  will  result  in  failure.  The  light  which  passes 
through  the  objective  is  the  only  light  used  in  this  color  work;  hence, 
only  that  portion  of  the  gross  specimen  directly  under  the  objective 
should  be  illuminated.  I  illuminate  the  opaque  specimen  with  a  small 
focusing  8-volt  spotlight.  A  transformer  with  a  ratio  of  110  to  10 
volts  supplies  the  power  to  light  it.  An  external  variable  resistor  de¬ 
creases  the  110- volt  input  voltage  to  the  transformer  in-  graduating 
steps  which,  in  turn,  reduces  the  secondary  voltage.  This  resistor  must 
be  adjusted  each  time  the  light  is  used.-  This  adjustment  is  made  prior 
to  photographic  exposures,  by  means  of  a  color  temperature  reading  of 
the  light  that  has  passed  through  the  optical  system  of  the  microscope 
and  the  voltage  adjusted  as  correctly  as  possible  to  give  a  3450  degrees 
Kelvin  reading.  With  proper  focusing  of  this  spotlight,  any  degree  of 
intensity  can  be  obtained  on  any  area  of  the  specimen*  being  photo- 
micrographed. 

Camera  Adapter. — A  micro-adapter,  especially  designed  for  use 
with  the  above  35  mm.  camera,  is  needed  for  connecting  the  camera  to 
the  microscope.  In  photomicrography,  the  camera  lens  serves  no  use¬ 
ful  purpose;  consequently,  it  is  not  used.  The  ocular  lens  of  the  micro¬ 
scope  serves  in  its  place.  The  large  end  of  the  adapter  is  attached  to 
the  front  of  the  camera  by  means  of  a  bayonet-type  connection,  and  the 
small  end  is  attached  to  the  upper  part  of  the  observation  tube  of  the 
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microscope  by  means  of  a  suitable  clamp.  The  adapter  is  hinged,  thus 
allowing  the  camera  to  be  swung  out  of  the  way  when  it  becomes  neces¬ 
sary  to  change  the  ocular  lens  in  the  microscope.  One,  or  all  three  ex¬ 
tension  tubes  (10-20-60  mm.)  are  used  to  give  the  proper  size  picture 
on  the  ground-glass  screen  of  the  camera.  These  are  inserted  between 
the  camera  and  the  microscope. 

Specimen  Platfobm. — A  6-inch  diameter,  semicircular  ball-socket 
mechanism,  with  a  flat  top  and  supporting  ring  into  which  it  sets,  is 
used  to  hold  the  specimen.  Orientation  of  the  specimen  itself  is  made 
possible  in  all  planes  and  directions  by  using  this  specimen  platform. 
In  this  way,  I  am  able  to  bring  any  area  to  the  opaque  specimen  in 
parallel  with  the  horizontal  plane  of  the  fllm  in  the  camera. 

Technique. — Correct  technique  is  of  paramount  importance  in 
producing  photomicrographs  of  high  quality.  The  biological  speci¬ 
men  to  be  photomicrographed  is  placed  upon  the  specimen  plat¬ 
form  and  critically  orientated.  The  light  is  then  adjusted,  so  that 
the  ray  falls  only  upon  that  part  of  the  specimen  that  is  to  be  photo¬ 
graphed.  After  a  color  temperature  meter  reading  is  taken,  at  the 
microscope  ocular,  the  line  voltage  is  adjusted  through  the  variable  re¬ 
sistor,  to  give  the  spotlight  a  color  temperature  of  3450  degrees  Kelvin. 
The  microscope  is  then  carefully  focused  until  a  clear  image  appears  on 
the  ground-glass  screen  of  the  camera.  This  sharp  resolution  is  accom¬ 
plished  by  the  ball-bearing  vernier  on  the  rack  and  pinion  mechanism 
of  the  microscope  itself. 

Exposure. — ^When  I  am  ready  to  make  the  exposure,  the  spotlight 
is  extinguished,  and  the  iris  diaphragm  of  the  objective  is  stopped  down 
to  its  smallest  aperture.  Just  as  in  photomacrography,  the  camera 
shutter  is  set  as  for  a  time  exposure,  and  the  actual  exposure  is  made  by 
means  of  the  synchronous  motor  driven  timer,  referred  to  previously. 
The  photo-electric  exposure  meter  is  used  for  calculating  the  proper  ex¬ 
posure  time,  and  this  reading  is  also  made  at  the  ocular  of  the  micro¬ 
scope.  The  proper  exposure  time  is  then  calculated,  taking  into  con¬ 
sideration  the  length  and  number  of  extension  tubes  being  used  and  the 
color  of  the  specimen  being  photomicrographed.  After  the  synchronous 
timer  extinguishes  the  spotlight,  the  shutter  of  the  camera  is  closed,  the 
film  moved  to  the  next  frame,  and  I  am  ready  for  the  next  photograph. 
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CONCLUSION 

When  a  color  print  is  required  for  illustrative  purposes,  the  East¬ 
man  Kodak  Company  has  a  printing  service  available.  These  prints 
from  Kodachrome  transparencies  are  called  Minicolor  prints  and  can 
be  secured  in  several  sizes:  2%  X  3^  inches,  5  X  inches,  and 
8  X  11  inches. 

Excellent  black  and  white  prints  can  be  obtained  from  negatives 
made  from  Kodachrome  transparencies.  A  negative  must  first  be  made 
from  the  Kodachrome  positive,  preferably  using  panchromatic  film,  and 
then  a  positive  black  and  white  print  is  made  the  same  size,  or  enlarged 
in  the  usual  way.  The  enormous  enlargements  that  are  obtainable 
from  Kodachrome  35  mm.  transparencies  firmly  establish  the  minia¬ 
ture  camera  in  the  field  of  Biological  Color  Photography. 

APPROXIMATE  COLOR  TEMPERATURES  OF 
LIGHT  SOURCES** 

SOUBCK 

60-watt  vacuum  tungsten  filament  lamp 
100  “  gas  filled  “  “  “ 

500  “  “  “  "  “  “ 

1000  “  “  “  “  “  “ 

500  “  projection  lamp 
GE  Mazda  lamp,  3200  degrees  Kelvin 
Mazda  C.  P.  lamp 
No.  4  floodlight 
No.  1 

Photoflash  lamp  No.  21 
White-flame  carbon  arc 
Mean  noon  sunlight  at  Washington,  D.  C. 

High  intensity  sun  arc 

Direct  sunlight  about  noon  in  midsummer  may  rise  to 
Sunlight  plus  light  from  clear  sky  about  noon  as  high 
Light  from  a  totally  overcast  sky  may  be  as  high  as 
Light  from  a  hazy  or  smoky  sky  may  range  from 
Light  from  a  clear  blue  sky 

Direct  sunlight  early  or  late  in  the  day  in 
winter  may  drop  below  5000 
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SECTION  OF  PSYCHOLOGY 
November  18,  1943 

Doctor  Ives  Hendrick,  Boston,  Massachusetts:  Emergent  Concepts  of 
Modem  Psychiatry. 


INTRODUCTION 

Dr.  Andros  Angyal,  in  his  book  and  recent  address  at  the  Academy, 
presented  a  concept  of  the  processes  we  call  “Life.”  This  concept  is 
based  upon  a  carefully  selected  major  premise.  He  assumes  that  an  or¬ 
ganism,  especially  the  human  organism,  and  its  environment,  together, 
constitute  a  functional  universe.  To  this  ecological  identity  of  organ¬ 
ism  and  its  milieu,  he  gives  the  name  “biosphere.” 

This  is  really,  I  think,  a  concept  opposing,  though  emerging  from,  an 
implied  premise  that  underlies  most  of  the  medicine,  psychology,  and 
sociology  of  the  past.  It  denies  the  validity  of  the  assumption,  whether 
implied  or  explicit,  that  life  is  an  aggregate,  a  summation,  of  unitary 
processes;  that,  for  example,  health  is  only  the  sum  of  a  number  of  funcr 
tioning  organs  that  constitute  the  body;  or  that  society  is  only  the  sum 
of  the  activities  of  several  groups  of  humans;  or,  for  that  matter,  that  a 
bacterium  is  only  the  sum  of  the  physiochemical  reactions  of  its  mole¬ 
cules.  Rather,  Dr.  Angyal’s  concept  of  the  biosphere  assumes  that 
every  living  process,  the  movement  of  a  blood  cell,  a  breath,  an  idea,  or 
a  social  institution — a  war,  for  example, — affects  every  other  interaction 
between  the  biosphere  and  all  of  its  parts. 

Dr.  Angyal  no  more  considers  a  social  incident,  a  handshake,  for 
example,  as  an  event  relevant  only  to  the  life  of  each  of  two  separate 
men  than  he  considers  a  man  to  be  the  totality  of  mind  and  body ;  or, 
the  body  to  be  the  totality  of  several  functioning  organ  systems.  Every 
heart  beat  is  a  function,  not  only  of  the  heart,  which  may  or  may  not 
have  distant  effects  upon  the  nervous  system,  the  digestive  system,  the 
life  of  a  man.  Every  heart  beat  is  a  function  of  the  total  man.  It  de¬ 
termines  and  is  determined  by  the  function  of  the  total  man.  Life, 
therefore,  according  to  this  emergent  concept  of  the  biosocial  sciences. 


THE  NEW  YORK  ACADEMY  OF  SCIENCES 


43 


iff  the  total  interrelation  of  every  part  of  the  biosphere  with  every  other 
part,  and  with  the  whole.* 

To  me,  the  significance  of  Dr.  Angyal’s  philosophy  is  not  that  he 
^ves  us  something  brand  new  to  think  about,  nor  that  he  creates,  in 
the  philosophical  tradition,  a  “logic-tight”  system  for  argumentation 
pro  and  con,  but  that  he  has  succeeded  in  making  highly  articulate  a 
profound,  inevitable,  only  occasionally  focused,  trend  of  all  ffciences 
today:  What  each  of  us  here  tonight  is  aware  of  thinking,  with  varying 
degrees  of  clarity  and  vagueness;  what  is  objectively  apparent  in  every 
science’s  accelerating  tendency  to  align  itself  with  its  next  of  kin;  what 
is  increasingly  obvious  in  such  phrases  as  “the  total  situation,”  “the 
total  organism”;-^  all  these  represent  deep  currents  of  our  mental  age. 
He  has  not  so  much  put  a  new  record  on  the  scientific  phonograph  as 
produced  a  loud-speaker  from  which  the  jarring  scratches  of  a  some¬ 
what  overplayed  scientific  philosophy  are  no  longer  audible. 

Such  trends  in  the  basic  premises  of  human  thought  take  genera¬ 
tions  to  evolve,  and,  when  assimilated,  they  are,  except  by  a  few  philos¬ 
ophers,  scarcely  recognized  as  implicit  assumptions  of  the  creative  work 
and  thought  of  any  day.  I  doubt  that  Dr.  Angyal’s  special  vocabulary 
will  survive  a  generation.  However,  I  am  convinced  that,  twenty-five 
years  hence,  the  content  of  his  thought  will  be  so  taken  for  granted, 
that  youthful  scientists  of  that  future  day  will  not  even  realize  the  basic 
ideas  were  new  and  challenging  and  baffling  tonight. 

That  Dr.  Angyal’s  conception  does  represent  prescient  insight  into 
an  inevitable  cultural  trend  is  shown  in  several  ways.  Thus,  several  of 
the  most  important  contemporary  schools  of  psychological  thought 
imply  much  of  what  he  make  explicit.  His  theory  owes  most  to  Gestalt 
psychology.  But  the  basic  Gestalt  assumptions  are  extended  to  include 
irrational  phenomena  of  the  mind,  physiology,  and  social  events,  as  well 
as  those  learning  processes  studied  by  Kohler.  Psychoanalysis  also 
assumes  the  basic  postulates  of  Angyal’s  theory.  What  he  calls  “inter¬ 
ference  of  systems”  is  identical  with  Freud’s  demonstration  of  “con¬ 
flict.”  The  “trend  to  homonony”  is  a  basic  assumption  similar,  though 
not  identical,  with  what  Freud  called  “libido,”  and,  later,  the  “life  in- 

*  In  tha  words  of  Dr.  Nolan  Lewis  (“Research  in  Dementia  Praecox"),  "There  are  many  facta 
showing  ^at  the  principle  of  unity  is  functioning  throughout  nature,  and  that  each  part,  when  it 
is  sufficiently  well  known,'  is  in  a  perfect  integrative  relationship  with  the  rest.”  This  idea  of  tha 
organism  is  extended  by  Dr.  Angval  to  include  the  environment.  “Life,"  he  says,  “does  not  take 
place  tsitUn  the  organism,  but  between  the  organism  and  the  environment.” 


44 


TRANSACTIONS 


stincts.”*  As  Angyal  points  out,  this  trend  to  homonony  is  the  dynamic 
factor  in  the  socialization  process  desciibed  by  Freud.  The  “trend  to 
autonomy”  is  very  similar  to  a  force  that  I,  under  the  name  “instinct  to 
master,”  have  indicated  is  the  dynamic  factor  in  the  development  of  the 
capacity  to  integrate  by  effective  work.  And  the  same  idea  also  under¬ 
lies  the  “Funktiomlust”  described  by  Karl  Buehler,  the  “work  per¬ 
formance”  idea  of  Veblen,  the  “will  to  power”  which  is  the  important 
contribution  of  Adler,  and  the  “integrative  principle”  of  Clyde  and  Flor¬ 
ence  Kluchholn  in  anthropology  and  sociology. 

Nothing  could  show  more  clearly  our  indebtedness  to  Dr.  Angyal,  for 
this  explicit  and  thoroughly  thought-out  presentation  of  these  new  hy¬ 
potheses,  than  the  present  utter  inadequacy  of  the  psychiatrist’s  tech¬ 
nical  vocabulary.  For,  actually,  our  comprehension  of  many  aspects 
of  personality  and  the  pathways  of  its  development  exceeds  our  capac¬ 
ity  to  express  it  simply.  Even  such  a  recent  word  as  “psychosomatic” 
takes  a  paragraph  to  explain,  to  those  who  have  not  yet  found  it  essen¬ 
tial  for  their  daily  work.  And,  such  a  classic  of  the  psychiatric  lexicon 
as  “schizophrenic”  is  used  in  many  ways,  mutually  understood  by  psy¬ 
chiatrists  of  similar  experience,  but  not  suggested  by  its  dictionary  defi¬ 
nition  as  a  “diagnostic  syndrome.”  Thus,  we  are  compelled  to  use  an 
inadequate  vocabulary,  established  in  the  early  days  of  diagnostic  clas¬ 
sification,  to  discuss  psychiatric  material  from  the  essentially  dynamic, 
physiological  and  adaptive  viewpoint  that  guides  us  today.  Dr.  Adolf 
Meyer,  recognizing  this  many  years  ago,  attempted  a  sort  of  psychia¬ 
tric  Esperanto  which  would  give  new  names  to  the  basic  concept  of  per¬ 
sonality  adjustment,  as  “reaction  types.”  Unfortunately,  this  artifi¬ 
cial  language  has  come  into  daily  use  only  among  his  closest  profes¬ 
sional  associates;  but  the  value  of  his  effort  clearly  indicates  that  a  sat¬ 
isfactory  technical  language,  one  that  naturally  expresses  the  relation 
of  basic  assumption  to  empirical  detail,  does  not  exist  in  psychiatry. 
Similarly,  Dr.  Nolan  Lewis,  in  “Research  in  Dementia  Praecox,”  forci¬ 
bly  called  this  archaism  of  psychiatric  utterance  to  the  attention  of  his 
professional  colleagues. 

This  is  a  problem  for  which  Dr.  Angyal  has  sought  a  solution.  He 
despairs  of  mere  clarification  and  improvement  of  efforts  to  interpret 

*  Dr.  Ancyal  denies  this  similarity  of  concepts  but,  I  think,  it  is  because  he  does  not  fully  take 
into  account  the  emphasis  of  Freud,  and  his  pupil  Karl  Abraham,  on  the  "oral"  libido  as  the  force 
impelling  the  human  to  participate  in  the  life  of  others.  According  to  the  psychoanalytic  theory, 
this  bauc  drive  is  first  aparent  in  the  infant's  need  to  make  mother  a  part  of  him,  and  later 
becomes  the  mature  desire  to  be  a  part  of  the  community.  It  might  be  said  that  this  aspect  of 
the  libido  theory  provides  the  ontogenetic  basis  for  what  becomes  a  "trend  to  homonony.*'^ 
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new  trends  in  the  language  of  discarded  concepts.  He  courageously 
seeks  his  solution  by  going  to  the  roots  of  the  matter,  making  explicit, 
by  the  invention  of  a  new  vocabulary,  his  basic  assumption  of  the  inter¬ 
relations  of  personality,  somatic  function,  and  environment.  He  frank¬ 
ly  states:  “A  set  of  new  concepts  which  are  appropriate  to  the  holistic 
character  of  personality  must  be  developed  to  permit  discontinuance  of 
the  use  of  inappropriate  concepts  borrowed  from  the  segmental 
sciences.” 

Tonight,  I  seek  to  show  how  psychiatry  grew  up,  the  path  of  scien¬ 
tific  development  that  it  has  traversed  within  this  present  century,  and 
the  evidence  of  underlying  trends  that  will  determine  its  future  course 
and  its  relation  to  other  fields  of  human  study.  However,  I  rather 
think  those  more  conversant  with  other  sciences  can  point  out  that  these 
remarks  are  just  as  true  of  their  respective  fields,  and  that  psychiatry  is 
blazing  this  trail  because,  today,  in  common  with  them,  it  finds  the  cul¬ 
tural  atmosphere  in  which  it  may  breathe,  and  grow,  and  thus  gain 
strength. 

We  shall,  therefore,  utilize  the  recent  development  of  psychiatry  to 
illustrate  how  this  emergent  concept  of  the  inevitable  dynamic  inter¬ 
relationship  of  all  parts  to  each  other,  and  to  the  whole,  underlies  new 
techniques  based  upon  the  study  of  thought  and  emotion.  Our  effort 
is  to  suggest  how  such  a  basic  concept  is  implicit  in  the  development  of 
one  branch  of  the  humanistic  sciences. 

DEVELOPMENT  OF  PSYCHIATRY 

The  history  of  any  science  bears  a  striking  resemblance  to  certain 
phases  of  a  growing  organism.  The  growth  of  a  certain  part,  for  a  time, 
accelerates  and  then  retards;  but  the  whole  progresses.  Each  science 
goes  through  phases  in  which  its  data  can  no  longer  be  fitted  into  the 
mold  of  universally  accepted  theories,  and  phases  in  which  theory  ad¬ 
vances  so  rapidly  that  the  hue  and  cry  is  raised  for  scientists  to  stop 
speculating  and  seek  only  the  facts.  Today  is  a  day  in  which  the  arms 
of  science,  its  fingers,  like  a  baby’s,  clutching  at  the  facts,  seem  longer 
than  its  legs. 

For  historical  simplicity,  we  may  date  the  birth  of  modern  psy¬ 
chiatry  at  about  1900,  and  assign  the  midwife’s  role  to  Emil  Kraepelin. 
At  that  time,  psychiatry  was,  as  it  is  now  in  less  progressive  circles,  the 
study  of  insanity,  and  regarded  as  a  severe  derangement  of  the  brain — 
a  department  of  neurology.  Building  up  such  predecessors  as  Kahl- 
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baum,  Kraepelin  succeeded  in  establishing  a  classification  of  his  psy¬ 
chotic  patients  in  terms  of  how  they  thought  and  how  they  acted.  This 
classification  of  the  psychoses  has  long  been  accepted  as  fundamental 
and  generally  used  for  two  generations.  It  provided  psychiatry  with 
descriptive  categories,  based  upon  factual  similarities  and  dissimilari¬ 
ties,  and  thus  established  the  descriptive  foundation  that  is  essential  for 
the  growth  of  every  science. 

For  some  time,  it  was  considered  that  this  infant  would  grow  into  a 
science  of  the  “Specific  Cause.”  But,  the  aunts  and  uncles  who  sought 
to  justify  his  existence  by  seeking  a  specific  cause  for  each  type  of  psy¬ 
chosis  in  the  pathology  of  one  organ  or  another,  or  else  in  a  factor  in 
the  germ-plasm  which  made  the  psychosis  inevitable  from  conception, 
lost  interest.  As  he  grew  more  lusty  and  prodigal,  he  became  generally 
known  as  “Dynamic  Psychiatry,”  signifying  that  the  symptoms  studied 
by  psychiatry  may  be  profitably  regarded  as  end  results  of  the  intrinsic 
and  extrinsic  forces  that  determine  the  adjustment  of  the  individual, 
his  happiness,  social  values,  and  health. 

Kraepelin’s  clinical  reports  show  that  he  was  more  aware  of  the  emo¬ 
tional  factors  in  psychosis  than  his  descriptive  classification  alone  would 
suggest.  But  it  was  really  this  baby’s  first  nurses,  Eugene  Bleuler  of 
Zurich  and  Adolph  Meyer  in  America,  who  strengthened  his  vigor. 
Bleuler ’s  contribution  is  symbolized  by  his  translation  of  Kraepelin’s 
term  “dementia  praecox”  into  “schizophrenia.”  By  doing  this,  he  af¬ 
firmed  the  diagnostic  entity  defined  by  Kraepelin  but  denied  the  im¬ 
plication  that  its  victims  were  suffering  from  inevitable,  progressive  de¬ 
terioration  of  the  brain.  To  him,  “schizophrenia”  meant  that  the  bizarre 
thinking  of  these  psychotics  was  a  dynamic  functional  process  (one 
way,  however  alien  to  social  acceptance,  in  which  a  brain  may  naturally 
function),  not  merely  the  mental  refuse  of  a  damaged,  deteriorated 
organ.  Very  much  as  decerebrated  animals  reveal  underlying  motor 
patterns  that  are  inhibited  by  a  healthy  cortex,  not  newly  created  by 
cerebral  disease,  so,  to  Bleuler,  schizophrenia  reveals  modes  of  thought 
that  are  latent  in  all  of  us,  apparent  in  dreams,  but  submerged  by  the 
rational  processes  of  the  healthy  adult  mind.  The  mode  of  thought 
that  dominates  psychotics,  healthy  dreamers,  and  some  mental  activi¬ 
ties  of  primitive  tribes  and  infants,  was  called  “autistic  thought.”  This 
was  regarded  as  the  more  spontaneous  elemental  type  of  thought  that 
the  brain  produces,  less  effected  by  education  and  less  modified  by  ex- 
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perience  than  the  common  sense  that  assists  a  man  to  estimate  the  outer 
world  and  mentally  fraternize  with  his  fellows. 

As  the  babe  that  Bleuler  nourished  in  its  earlier  years  grew  to 
childhood,  it  came  largely  under  the  care  of  his  American  contempora¬ 
ries.  Soon  after  1900  a  small  group  of  these  new  thinking  psychiatrists, 
of  whom  Adolf  Meyer  was  the  greatest,  developed  here.  Under  them, 
in  a  few  medical  centers  along  the  Atlantic  seaboard,  between  1900  and 
and  1930,  there  developed  a  new  and  empirically  founded  conviction  in 
the  pinposefulness  of  psychological  study  and  therapy,  supplemented 
by  investigation  of  the  social  factors.  They  not  only  proved  the  value 
of  their  work  by  founding  a  new  psychiatry,  but  gave  an  inspiring  im¬ 
petus  to  future  development.  Especially,  they  fully  validated  the  con¬ 
cept  of  psychosis,  and  other  mental  and  emotional  disorders,  as  pat¬ 
terns  of  adjustments  to  situations  that  an  individual  could  not  cope 
with  more  adequately. 

But  the  position  that  psychiatry  attained  in  the  family  of  sciences 
was  not  alone  determined  by  advances  in  study  and  comprehension  of 
mental  disease,  its  etiology,  and  its  therapy.  The  science  it  created, 
and  the  promise  of  its  future  contribution  to  human  knowledge,  rests 
upon  a  still  more  fundamental  fact  than  its  pragmatic  achievements. 
This  fact  is  the  recognition  of  the  value  of  the  empirical  study  of 
thought,  and  especially  the  practice  of  the  principle  that  the  study  of 
thought  could  yield  an  understanding  of  diseases.  Ideas  have,  of 
course,  intrigued  the  casual  human  mind,  as  well  as  that  of  scholars, 
throughout  the  ages.  But  the  logic  and  metaphysics  of  pre-scientific 
philosophy  was  concerned  chiefly  with  the  laws  of  reasoning,  and  the 
fact  that  only,  a  fraction  of  mental  processes  are  so  organized  was 
largely  disregarded.  In  scientific  work,  thought  had  been  considered 
only  as  a  tool  for  the  investigation  of  natural  processes;  from  the  medi¬ 
cal  standpoint,  the  pathology  of  thought  was  assumed  to  be  a  priori 
proof  of  organic  brain  disease  of  unprovable  nature;  but,  in  modem 
dynamic  psychiatry,  we  find  the  first  body  of  scientifically  oriented 
professionals  taking  for  granted  that  thoughts  may  be  as  properly  con¬ 
sidered  raw  empirical  material  for  scientific  investigation. 

A  statement  such  as  this  may  astound  those  who  have  not  previ¬ 
ously  pondered  it.  Its  value  is  so  easy  to  take  for  granted,  it  may  eas¬ 
ily  be  ignored.  Actual  experience,  and  the  controversies  that  dynamic 
psychiatry  is  still  engendering,  show  that  the  study  of  thought  is  still 
considered  a  rather  disreputable  and  unworthy  object  of  the  scientific 
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mind.  But  clinicians  cannot  so  generally  pick  and  choose  as  experi¬ 
mentalists  those  studies  whose  results  they  may  hope  to  be  irrefutable. 
They  have  to  acknowledge  the  importance  of  a  process,  whether  they 
may  hope  to  explore  it  with  unimpeachable  accuracy  or  not.  Physi¬ 
cians  could  not  ignore  the  existence  of  thought,  but,  before  Bleuler,  they 
were  compelled  to  treat  it  as  only  a  by-product  of  the  organs  that  they 
understood,  rather  than  as  data  for  studying  their  most  important 
functions. 

Psychoanalysis,  as  well  as  dynamic  psychiatry,  applied  the  prin¬ 
ciple  that  spontaneous  thought,  especially  phantasy,  is  a  proper  object 
of  scientific  investigation.  But  the  material  selected,  the  method,  and 
the  results  of  psychoanalysis  constitute  a  contribution  of  its  own. 
Whereas  Kraepelin,  Bleuler,  and  Meyer  were  the  greatest  members  of 
small  groups  of  men  who  had  jointly  discovered  new  trends  of  thought 
that  were  already  emerging,  the  greatness  of  Sigmund  Freud  was,  to  a 
phenomenal  degree,  a  single  man’s  achievement.  Freud’s  contribution 
was,  in  large  part,  the  product  of  a  mind  that  opens  up  entirely  new 
vistas  of  human  knowledge.  The  existence  of  an  unconscious  portion 
of  the  mind,  in  the  sense  of  mental  processes  that  produce  symptoms 
and  behavior  though  the  individual  is  unaware  of  their  existence,  had 
already  been  demonstrated  by  Freud’s  great  teacher,  Charcot;  but 
Freud  not  only  showed  that  such  things  occur  in  the  clinic,  but  that 
they  are  a  constant  factor  of  human  life  and  provide  the  explanation  of 
neurosis.  Charcqt  showed  that  an  unconscious  mental  process  could  be 
activated  by  hypnotic  suggestion.  Freud  explored  what  were  the  idea¬ 
tional  elements  of  the  unconscious  and  the  basic  laws  that  controlled 
their  association. 

The  most  important  of  all  Freud’s  achievements  was  the  invention 
of  a  method  that,  in  the  course  of  time,  he  and  his  associates  developed 
into  a  difficult  but  effective  technique.  From  our  perspective  today, 
we  can  sort  out  the  most  fundamental  facts  that  this  method  has  con¬ 
tributed  to  the  studies  of  science.  It  has  demonstrated  that  neurotic 
symptoms,  neurotic  behavior,  and  neurotic  character,  are  all  adjust¬ 
ments  to  emotional  problems.  Emotions  represent  the  need  of  the  in¬ 
dividual  for  certain  types  of  expression,  and  psychoanalysis  proved 
that  in  maladjustments  of  any  kind  an  “emotional  conflict”  exists, 
either  between  a  desire  that  one  is  conscious  of  and  one  that  is  re¬ 
pressed,  or  between  two  unconscious  motives. 

The  second  great  contribution  of  psychoanalysis  was  in  exploring 
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the  relationship  of  both  normal  and  abnormal  features  of  the  present 
adjustment  of  an  adult  to  childhood  and  infantile  experience.  For  it 
was  shown  that  phantasies,  emotionalized  incidents,  and  patterns  of 
conduct  in  childhood  are  perpetuated  in  the  unconscious  mind  of  the 
adult  and  affect  his  behavior  and  relations  with  other  people,  even 
when  these  are  denied  by  adult  consciousness.  This  leads  to  an  entirely 
new  perspective  of  the  emotional  factors  in  personality  development, 
character  formation,  and  social  adjustment. 

There  is  still  another  contribution  of  psychoanalysis,  less  familiar 
than  these  because  it  has  rarely  been  explicitly  evaluated.  Yet,  to  me, 
it  is  one  of  the  most  significant,  especially  in  the  light  of  those  biopsy- 
chological  trends  today,  which  we  shall  later  appraise.  Its  essence  is 
expressed  in  one  word  used  a  few  times  by  Freud — Triebrepreaentam. 
This  may  be  translated  “instinct-representation”;  instinct  being  defined 
in  the  psychoanalytic  sense  of  drive,  or  emotional  impulsion,  to  a  spe¬ 
cific  form  of  gratifying  behavior.  “Instinct-representation”  means 
that  thoughts,  especially  unrationalized  thoughts,  such  as  phantasies, 
behavior,  and  symptoms,  are  to  be  considered  mental  representations,  or 
indicators,  of  a  biological  need.  And  what  is  explicit  in  the  word  “in¬ 
stinct-representation”  is  implicit  in  all  of  Freud’s  writings  upK)n  the  in¬ 
stinct-theory;  namely,  the  basically  biological  thinking  of  this  master 
psychologist.  This  fact  is  often  completely  overlooked  or  denied,  be¬ 
cause  the  empirical  data  upon  which  his  thinking  was  founded  were 
chiefly  psychological.  Yet  nothing  could  be  farther  from  the  truth 
than  the  notion  that  Freud  believed  mind  to  have  existence  indepen¬ 
dent  of  the  physical  processes  of  the  human  organism.  His  first  im¬ 
portant  papers  were  on  neurological  and  neurophysiological  topics,  and 
his  last  basic  book,  “Beyond  the  Pleasure  Principle,”  went  extensively 
into  biological  speculation. 

But  the  instinct  theory  itself  is  probably  the  most  important  con¬ 
ceptual  means  yet  devised  for  reconciling  studies  of  the  mind  and 
studies  of  the  body.  Though  often  criticised  and  repudiated  on  first 
acquaintance,  the  test  of  time  has  proved  its  lasting  value  as  a  concep¬ 
tual  tool.  It  is  a  hypothesis,  arrived  at  inductively  from  psychological 
data,  that  is  practically  identical  in  meaning  to  Cannon’s  formulation 
of  homeostasis  from  physiological  data,  in  1926.  For,  like  the  theory 
of  homeostasis,  it  is  based  on  the  induction  that  the  human  being  always 
functions  in  such  a  way  as  to  maintain  or  restore  a  certain  level  of  equi¬ 
librium: — homeostasis,  according  to  Cannon;  instinct  tension,  accord- 
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ing  to  Freud.  “Instinct”  is  defined  as  a  need  that  disturbs  this  equi¬ 
librium,  produces  tension,  and  thus  drives  the  organism  to  perform  in 
a  certain  specific  way,  called  the  “goal”  of  an  instinct,  that  will  restore 
a  state  of  minimal  tension,  and,  thereby,  yield  psychic  pleasure.  These 
goals  of  instinct  are  represented  mentally  by  phantasies,  often  uncon¬ 
scious.  But  the  “source”  of  instinct  is  regarded  by  Freud  as  a  biolog¬ 
ical  product  that  produces  the  in8tin6tual  need.  Even  in  his  first  crude 
outline  of  this  theory,  long  before  our  present  knowledge  of  hormones 
and  the  autonomic  system,  Freud  remarked,  that  some  day,  when  chem¬ 
istry  had  provided  empirical  knowledge  of  the  biological  source  of  drive, 
the  instinct  theory  would  no  longer  be  necessary.  Thus,  an  image  of 
food,  whether  consciously  focused  or  very  vague,  is  regarded  as  an  in¬ 
stinct-representation:  the  instinct  is  hunger;  its  source  is  the  tissues’ 
need  for  nourishment;  and  the  goal  is  that  food  whose  ingestion  will 
yield  pleasure  through  restoration  of  a  physiological  equilibrium. 
Psychoanalysis  consists  essentially  of  a  technique  for  analyzing  far 
more  complex  phantasies  than  a  mere  image  of  food,  in  order  to  iden¬ 
tify  these  goals  and  often  to  demonstrate  the  relationship  of  these  goals 
to  earlier  experience  and  social  relationships. 

Thus,  very  broadly,  very  schematically  speaking,  psychiatry,  as  it 
is  today,  resulted  from'  the  confluence  of  two  great  streams:  one  has 
been  called  dynamic  psychiatry;  the  other,  psychoanalysis;  both  of 
them  based  upon  appreciation  of  psychological  data  as  the  empirical 
base  of  certain  medical  studies.  An  interesting  historical  speculation 
is  how  much  Bleuler’s  impetus  to  the  development  of  dynamic  psychi¬ 
atry  in  America  was  influenced  by  Freud.  For  it  is  a  fact  that  Bleuler, 
with  several  other  Zurich  psychiatrists,  constituted  the  first  group,  in 
1902,  to  recognize  the  value  of  Freud’s  work,  and  to  apply  his  ideas  and 
technique  in  their  own  clinic.  Another  of  this  group,  Carl  Jung,  made 
the  first  intensive  study  of  schizophrenia  from  Freud’s  standpoint,  in 
1907,  and  a  third.  Max  Etingon,  eventually,  in  1921,  established  in  Ber¬ 
lin  the  first  systematic  training  for  the  practice  of  psychoanalysis. 
But  Bleuler  did  not  become  a  psychoanalyst,  possibly  because  he  was 
chiefly  interested  in  the  psychoses,  whereas  Freud  studied  chiefly  neu¬ 
rotic  problems.  At  any  rate,  after  a  few  years,  the  course  of  dynamic 
psychiatry  and  psychoanalysis  diverged.  It  was  as  though  the  com¬ 
mon  river,  resulting  from  two  streams  which  flowed  together,  and  fed 
by  many  smaller  tributaries,  was  split  by  a  lengthy  island  into  two 
channels,  one  narrow  and  turbulent,  the  other  broad,  and  interrupted 
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by  sandbars  and  shifting  shoals.  Eventually,  the  two  currents  met 
again  in  the  American  psychiatry  of  the  30’s. 

For  much  as  the  average  European  would  not  appreciate  how  vast 
is  the  water  drained  by  the  Missouri  River  into  the  more  famous  Mis¬ 
sissippi,  so  is  it  rarely  understood  how  much  the  psychiatric  current  of 
the  last  ten  years  is  a  confluence,  after  twenty  years  of  division,  of  the 
dynamic  psychiatry  developed  most  extensively  in  America  by  Meyer, 
his  colleagues,  and  their  students,  and  the  psychoanalysts  who  studied  in 
Europe.  Subsequent  events  have  shown  that  not  only  the  early  Amer¬ 
ican  analysts,  Putnam,  White,  and  Brill,  but  their  younger  successors  in 
the  1920’s,  were  sowing  scientific  seeds  they  had  garnered  in  Europe, 
but  sowing  them  in  a  different  soil.  The  cleavage  between  university 
psychiatry  and  psychoanalysis  was  much  more  complete  in  Europe, 
and  the  hostilities  more  violent.  In  part,  this  was  due  to  the  basically 
organic  concept  of  psychiatry  which,  except  in  a  very  few  centers  like 
Zurich,  made  the  appreciation  of  a  dynamic  psychological  approach 
much  rarer,  compelling  the  first  generation  of  analysts  to  work  in  isola¬ 
tion.  And,  in  part,  it  was  a  consequence  of  the  impassioned  monasti- 
cism,  and  the  intensely  patriarchal  atmosphere,  which  developed  among 
analysts  themselves  and  produced  among  them  a  contemptuous  hostil¬ 
ity  to  their  colleagues.  Thus,  the  first  generation  of  European  analysts 
regard  psychiatric  training  as  worthless  and  often  harmful  to  an  ana¬ 
lyst;  but  American  analysts  felt  general  psychiatry,  as  they  had  learned 
it  in  our  best  clinics,  had  been  essential  in  their  training,  and,  so,  re¬ 
quired  it  of  their  students.  Whereas  most  European  analysts  at  that 
time  considered  psychosis  universally  inaccessible  to  psychotherapy, 
this  group  of  Americans  had  proved  with  their  personal  experience  that 
this  was  not  always  so,  even  before  their  analytic  careers  began. 
Whereas  a  majority  of  Europeans,  including  Freud  himself,  believed 
laymen  were  as  well  qualified  as  physicians  for  the  practice  of  analytic 
therapy,  Americans  considered  analysis  to  be,  properly,  a  specialty 
of  the  medically  trained. 

Not  only  did  general  psychiatry  play  a  recognized  and  valued  role 
in  the  development  of  analysts  here,  but  analysis  also  more  profoundly 
affected  psychiatry  than  in  Europe.  William  Allen  White  especially 
insisted  upon  the  importance  of  its  application  to  research  and  therapy 
in  mental  hospitals.  In  the  last  fifteen  years  more  trained  psychoana¬ 
lysts  have  been  prominent  on  the  teaching  staffs  of  our  medical  schools, 
not  as  instructors  in  the  special  technique  of  analysis  primarily,  but  as 
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teachers  of  psychiatry.  Many  important  analytic  words  are  now  used 
as  naturally  in  the  everyday  lexicon  of  the  modern  psychiatrist  as  in 
the  psychoanalytic  seminar.  He  may  still  attack  analysis  in  his 
speeches,  but  in  his  ward  rounds  he  refers,  as  a  matter  of  course  (not 
stopping  to  think  of  the  foul  source  from  which  these  useful  terms  are 
drained),  to  the  “unconscious,”  “repression,”  “conversion,”  “character 
pattern,”  “defense  reaction,”  and  many  other  ideas  produced  by  psy¬ 
choanalysis. 

Psychoanalysis  is,  therefore,  still  a  specialty,  but  its  material  and 
inferences  are  being  more  and  more  assimilated  into  the  thoughts  and 
procedures  of  other  psychiatrists  and  medical  practice.  Its  role  in  the 
amphitheatre  of  medicine  is  resembling  more  and  more  the  role  of  pa¬ 
thology  that  William  Henry  Welch  introduced  after  his  return  from 
his  studies  in  Germany.  At  first,  he  found  himself  in  possession  of  a 
body  of  knowledge  little  understood  by  his  colleagues  and  not  consid¬ 
ered  essential  to  the  day’s  work  of  the  practicing  physician.  Pathology 
remained  a  specialty  to  which  many  individuals  devoted,  exclusively, 
their  research  lives.  But,  while  maintaining  its  identity,  its  contribu¬ 
tions  came  to  be  recognized  as  the  fundamental  basis  of  scientific  clin¬ 
ical  work.  Psychoanalysis  seems  to  be  rapidly  attaining  a  comparable 
position  among  those  techniques  that  are  based,  in  whole  or  part,  upon 
psychological  data. 

Within  the  last  decade,  a  third  vital  tributary  has  joined  with  dy¬ 
namic  psychiatry  and  psychoanalysis  in  developing  the  applications  of 
these  techniques.  This  is  psychosomatic  medicine,  a  term  used  to  des¬ 
ignate  that  department  of  medicine  that  studies  the  relationship  of  emo¬ 
tional  problems  to  diseases  that  involve  pathological  changes  in  struc¬ 
ture  and  functions  of  the  body.  It  is  based  upon  the  principle  that 
emotional  tensions,  chronic  or  acute,  are  often  discharged  in  ways  that 
upset  the  normal  physiological  equilibrium  of  an  organ,  thus  initiating 
the  somatic  changes  that  produce  disease.  Such  factors  as  social,  neu¬ 
rotic,  and  psychologically  traumatic  tensions  have  long  been  vaguely 
recognized  as  significant,  but  only  recently  have  we  begun  to  study  them 
intensively.  Perhaps  medicine  had  to  await  the  development  of  mod¬ 
ern  psychiatric  techniques  before  the  “clinical  hunches”  of  the  intuitive 
internist  could  be  built  into  promising  research  projects.  The  mind 
that  first  clearly  perceived  these  great  problems  in  terms  of  modern 
medical  and  psychiatric  experience  was  that  of  a  New  Yorker,  Smith 
Ely  Jelliffe.  His  very  early  contributions  to  this  field,  beginning  in 
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1909,  constitute,  by  all  odds,  America’s  most  original  application  of  psy¬ 
choanalysis.  But,  partly  because  his  theoretical  inductions  were  not 
as  sound  as  his  clinical  acumen,  and  partly  because  his  colleagues,  both 
analysts  and  internists,  were  not  yet  prepared  to  recognize  the  signifi¬ 
cance  of  his  efforts,  psychosomatic  medicine,  as  an  expanding  field  of 
intensive  research  by  many  workers,  is  a  very  recent  thing. 

This  accelerated  interest  of  the  last  ten  years  has,  however,  come 
as  much  from  without  as  within  the  psychiatric  specialties.  The  fam¬ 
ily  doctor  of  a  generation  ago,  who  knew  so  many  of  his  patients  from 
the  cradle  to  the  grave — sometimes  knowing  his  patients  better  than 
their  diseases — took  for  granted  the  fact  that  different  people  and  dif¬ 
ferent  experiences  of  the  total  human  being  were  major  factors  in  their 
health  and  sickness.  Even  an  age  of  intensive  specialization  has  not 
blinded  the  practicing  clinician  to  this  basic  fact,  though  it  has  puzzled 
him,  and  he  has  found  it  impossible  to  reconcile  his  experience  of  human 
nature  and  his  knowledge  of  scientic  postulates.  Over  and  over,  it  has 
been  pointed  out  that  certain  diseases,  for  example,  gastric  ulcer,  hy¬ 
pertension,  exopthalmic  goitre,  dysmenorrhea,  and  sterility,  are  closely 
correlated  with  emotional  crises  and  tensions.  To  those  who  have 
given  them  careful  study,  there  is  little  dispute  that  neurotic  problems 
may  be  resolved  through  nerve  pathways  that  initiate  these  pathologi¬ 
cal  syndromes. 

Thus,  the  increasing  tendency  of  internist  and  psychiatrist  to 
have  a  common  basis  of  interpretation  in  principle,  if  not  in  practice, 
is  rapidly  putting  an  end  to  the  traditional  differentiation  of  “func¬ 
tional”  and  “organic.”  This  time-honored  basis  of  differential  diag¬ 
nosis  and  therapy,  this  arbitrary  criterion  for  distinguishing  cases  in 
the  psychiatrists’  field  from  those  which  aren’t,  is  no  longer  compatible 
with  the  modern  psychosomatic  view.  The  advance  of  neurophysiol¬ 
ogy  has  added  conviction  and  impetus  to  the  clinician’s  need  for  psy¬ 
chosomatic  study.  In  particular,  the  newer  knowledge  of  the  functions 
of  the  autonomic  nervous  system  has  bridged  the  chasm  between  those 
who  studied  body  and  those  who  studied  mind.  We  have  shown  that 
the  study  of  phantasies,  which  represent  emotional  needs  of  the  human 
being,  was  clearly  recognized  by  Freud;  but,  today  we  know  that  emo¬ 
tion  itself  is  the  mental  reflection  of  physiological  events  within  this 
autonomic  system.  Thus,  dynamic  psychiatry  might  describe  an  ex¬ 
ample  of  neurosis  as  a  maladjustment  to  social  demands;  psychoana¬ 
lysis,  as  the  result  of  an  emotional  conflict  preventing  adequate  dis- 
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charge  of  instinctual  tension;  while,  today,  the  organicist  would  state 
that  certain  tensions  within  the  autonomic  system  were  discharged 
through  disease-producing  innervations.  It  turns  out  that  they  are  all 
referring  to  the  same  process,  but  each  has  studied  the  process  with  dif¬ 
ferent  types  of  data:  one  expresses  it  in  the  language  of  social  psychi¬ 
atry;  another  in  the  language  of  unconscious  conflict;  another  in  terms 
of  the  physiology  of  the  autonomic  system. 

Our  newer  techniques,  crude  and  inaccurate  though  they  are,  none 
the  less  represent  a  genuine  application  of  the  holistic  principle.  It  is 
rarely  appreciated  that  the  best  psychological  methods  of  psychiatry 
are,  in  a  very  fundamental  sense,  techniques  of  physiology,  if  they  are 
based  upon  the  assumption  explicitly  stated  by  Freud  that  ideas  are 
representations  of  biological  forces.  Thus,  they  are  samples,  not  of  a 
single  chemical  component  of  the  blood,  not  of  a  single  nucleus  of  the 
brain,  not  of  a  single  normal  or  abnormal  organ  function,  but  samples 
or  indicators  of  the  biological  organism  reacting  as  a  whole  to  that 
which  drives  it  from  within  and  confronts  it  from  without.  Psycho¬ 
logical  data  are,  therefore,  truly  physiological  data  in  the  sense  of  dis¬ 
closing  those  reactions  of  the  organism  that  are  too  complex  and  too 
subtle  to  be  studied  by  other  means. 

This  is  the  basic  reason  why  psychoanalytic  technique  has  been 
called  newly  into  service  for  psychosomatic  research.  And  it  is,  I  be¬ 
lieve,  even  though  not  usually  formulated  in  the  medical  philosophy  of 
the  day,  the  reason  why  medical  relations  with  psychiatry  are  changing 
so  rapidly  and  so  profoundly,  even  within  a  period  of  five  years. 

.  By  this  time,  I  may  seem  to  be  so  possessed  by  my  specialty  as  to 
imply  that  psychiatry  will  usurp  or  displace  the  other  great  branches 
of  medicine.  That,  indeed,  is  far  from  my  intention.  My  thesis  is, 
rather,  that  psychiatry,  from  the  very  nature  of  the  material  with  which 
it  deals,  illustrates  and,  to  some  degree,  anticipates  a  trend  of  culture 
and  of  science  whose  effects  are  more  profound  than  any  single  depart¬ 
ment  of  medicine,  or  of  any  science. 

This  underlying,  dynamic  trend,  affecting  and  propulsing  the  de¬ 
velopment  of  all,  first  came  to  my  attention  years  ago.  I  had  dinner 
with  an  organic  chemist  and,  to  my  amazement,  had  listened  to  his 
youthfully  impassioned  story  of  professional  troubles.  He  was  enraged 
at  a  series  of  lectures  he  had  recently  attended.  A  world  famous  physi¬ 
cal  chemist  had  traveled  across  the  continent  to  deliver  them  before  the 
organic  chemists  at  Harvard.  The  topic  had  been  the  chlorine  atom. 
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My  friend,  incensed  by  the  ignorance  of  this  authority  in  applying  his 
knowledge  to  organic  chemistry,  had  discoursed  throughout  the  evening 
on  what,  the  fellow  did  not  know.  Neither  the  precision  of  his  method 
nor  the  validity  of  his  data  were  disputed;  his  conclusions  were  proved. 
Yet— the  properties  he  defined  were  incompatible  with  what  was  known 
by  those  who  had  studied  chlorine  in  complex  organic  molecules.  The 
physical  chemist  was  limited  by  his  devotion  to  finest  quantitation. 
He  was  blind  to  the  significance  of  less  exact  methods  and  contemptuous 
of  data  that  the  student  of  such  complex  things  as  the  organic  molecule 
was  compelled  to  use. 

Thougli  I  knew  little  chemistry,  the  tone  and  thesis  of  my  friend’s 
complaints  were  all  too  familiar  to  me,  and  I  was  astounded  that  they 
should  come  from  the  intellectual  heart  of  a  man  devoted  to  laboratory 
research.  It  had  never  occurred  to  me  in  my  professional  youth  that 
the  headaches  of  a  chemist  could  so  resemble  those  of  my  profession. 
How  similar  to  my  feeling  about  the  reactionary  psychiatrist  who  as¬ 
sumed  that,  by  curing  a  hysterical  symptom,  he  had  affected  the  basic 
neurosis  or  improved  the  patient’s  life;  or  my  reaction  to  physicians 
who,  constantly  confronted  with  what  they  never  studied,  considered 
every  neurotic  trait  a  nuisance  to  be  gotten  rid  of  and  not  as  one  kind  of 
suffering  and  poor  health  to  be  studied  and  treated !  How  often  I  had 
railed  against  the  physiologist  who,  preoccupied  with  his  demonstration 
of  the  role  of  adrenalin  in  anxiety,  denied  the  relevance  of  the  question 
he  could  not  try  to  answer:  why  one  man’s  adrenalin  went  up  when  he 
saw  a  horse,  another’s  when  the  lightning  crackled,  and  another’s  when 
he  was  left  alone  with  a  woman ! 

The  organic  chemist  had  therefore  recognized  the  importance  of 
the  complex  molecule,  and,  in  studying  it,  sacrificed  temporarily  the  ul¬ 
timate  goal  of  science, — exactitude  and  irrefutability.  And  we  have 
seen  how  similarly  psychosomatic  medicine  has  developed  from  the  rec¬ 
ognition  of  the  role  of  the  total  personality,  to  say  nothing  of  the  bio¬ 
sphere,  in  diseases  only  single  elements  of  which  can  be  isolated  for 
exact  examination  in  the  laboratory. 

Are  these  not  examples  of  a  trend  which  is  transforming  all  sciences 
today?  In  the  field  of  biology,  ecology  has  attained  a  distinguished 
place  within  a  generation.  Psychology  has  progressed  from  study  of 
sensory  experience  to  the  highly  integrated  functions  examined  by  psy¬ 
chometrics,  and  to  the  even  more  complex  material  of  Gestalt,  genetic, 
and  some  experimental  psychology.  In  sociology,  Pareto  may  be  cited 
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as  the  supreme  example  of  what  that  science  will  some  day  owe  to  the 
recognition  of  irrational  motives  as  the  primary  source  of  social  institu¬ 
tions.  Many  important  details  of  Pareto’s  theories  duplicate  indeed 
those  of  psychoanalysis,  and  his  individualized  vocabulary  is  easily 
translated  into  that  of  Freud.  But,  perhaps,  the  most  striking  example 
of  all  is  that  of  the  new  science  of  semantics.  We  do  not  need  to  argue 
with  Korzybski’s  assumption  that  psychosis  results  from  the  peculiar 
use  of  words,  and  discard  all  other  psychiatric  knowledge  that  people 
who  use  words  pathologically  are  adjusting  to  problems  of  the  total  or¬ 
ganism.  But  that  words  are  used  with  special  meanings,  multiple  con¬ 
notations,  individually  determined  referants,  is  an  everyday  clinical 
observation  by  dynamic  and  analytic  methods  of  psychiatry.  The 
demonstrations  of  Richards  and  Ogden,  that  dictionary  definition  is 
just  one  of  many  meanings  a  word  has  for  the  speaker  and  the  hearer, 
are  just  as  truly  an  analysis  of  unconscious  meaning  as  the  work  of 
Freud  on  other  aspects  of  human  thought;  just  as  truly  the  beginning  of 
a  scientific  approach  to  the  study  of  ideas. 

In  all  these  fields  of  endeavor,  one  sees  the  basic,  science-changing 
trend  to  supplement  precise  study  of  the  detail  by  less  exact,  but  no  less 
searching,  and  critical  investigation  of  the  larger  unit. 

CONCLUSION:  A  PREDICTION 

The  concept  of  psychiatry  which  is  emerging  as  dominant  in  our 
present  generation  is,  consequently,  what  Dr.  Angyal  calls  the  “bio¬ 
sphere,”  in  order  to  express  the  idea  that  “organism  and  environment 
are  two  indispensable  poles  of  a  life  process.”  This  is  an  idea  which 
twenty  years  from  now  may  not  be  named  or  much  thought  about  be¬ 
cause  it  will  be  taken  for  granted.  It  involves  the  assumption  that  psy¬ 
chiatry  offers  those  techniques  that  are  useful  for  investigation  of  the 
normal  and  abnormal  manifestations  of  the  total  human  organism,  and 
the  relationship  of  these  to  the  social  role  of  the  individual,  to  his  men¬ 
tal  and  physical  health,  and  to  the  forms  of  disease  to  which  he  is  lat¬ 
ently  or  manifestly  susceptible.  Other  disciplines,  medical,  biological, 
and  sociological,  will  be  far  more  intrinsically  interrelated  with  psy¬ 
chiatry  than  in  the  past.  Psychiatrists  will  be,  as  a  matter  of  course, 
internists  and  sociologists;  and,  to  an  even  greater  extent,  allied  disci¬ 
plines  (biology,  physiology,  pathology,  anthropology,  and  genetic  psy¬ 
chology)  will  take  for  granted  and  apply  the  holistic  premises  that  were 
born  with  methods  for  studying  unrationalized  ideas  and  behavior. 
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If  this  prediction  proves  correct,  and  such  a  development  actually 
comes  to  pass,  it  will  be  only  logical — nay,  it  seems  to  me,  the  inevitable, 
unfolding  of  science  in  general,  and  psychiatry  in  particular.  What 
cannot  be  predicted  is  a  great  new  idea,  the  impact  of  such  a  mind  as 
Claude  Bernard’s,  or  Darwin’s,  or  Freud’s  upon  a  generation,  somehow 
unpremeditatedly  prepared  to  grapple  and  to  extend  the  super-prescient 
product  of  such  a  mind.  To  envisage  such  a  future  landmark  would  be 
futile.  But,  may  we  dare  to  hope  it  will  solve  that  basic  problem  of 
psychiatry  today,  the  lack  of  an  accurate  technique  for  quantitating 
the  things  we  study?  We  seem  to  have  grown  beyond  the  need  merely 
to  imitate  sciences  more  exact,  to  dee  to  techniques  that  really  were  not 
psychiatric  at  all,  but  those  of  laboratory  pathology  and  chemistry,  or 
very  frequently  to  put  on  that  torn  and  tattered  coat  of  the  scientific 
pretender,  a  column  of  figures.  But  a  truly  quantitative  measurement 
of  observations  is  the  hallmark  of  scientific  maturity.  Less  than  a 
hundred  years  ago,  Claude  Bernard  laid  the  foundation  of  physiology. 
We  see  this  science  now  grown  up,  so  we  often  forget  that  the  work  of 
this  great  man  was  largely  qualitative.  In  the  words  of  Olmstead,  his 
biographer,  “Bernard  deprecates  rashness  in  the  application  of  quanti¬ 
tative  methods  to  the  undeveloped  science  of  physiology.”  And  then  he 
quotes  directly  from  the  Introduction  to  Experiment  and  Physiology 
(1865) :  “The  application  of  mathematics  to  natural  phenomena  is  the 
aim  of  all  science,  because  phenomena  should  always  be  mathematic¬ 
ally  expressed.”  “But,”  continues  his  biographer,  “Bernard  thought 
that  mathematical  deductions  were  being  made  in  his  day  on  the  basis 
of  situations  too  cinide  for  the  results  of  calculations  to  be  valuable.” 

A  rather  exact  parallel  is  presented  by  psychiatry  today,  and  its  in¬ 
exactitudes  are  no  contradiction  of  the  importance  of  the  qualitative 
knowledge  it  has  achieved.  As  well  despise  the  babe  because  it  is  not 
yet  the  man;  ignore  the  potentiality  of  future  development  that  its  vig¬ 
orous  kicks  and  squawks  reveal ! 

And  so,  tonight,  we  have  recalled  the  delivery  of  this  babe,  in 
Kraeplin’s  clinic,  from  the  mysterious  womb  of  supematuralism,  in 
which  he  had  been  cherished  throughout  the  ages.  We  have  surveyed 
the  development  of  this  younger  member  of  the  scientific  family,  sur¬ 
prisingly  rapid  as  it  always  is  in  the  earlier  stages  of  growth,  and  we 
have  seen  its  emergence  to  the  dignity  of  the  tortured  adolescent.  If 
Doctor  Angyal  is  correct,  someday  it  may  live  up  to  its  newly  acquired 
long  pants! 
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SECTION  OF  ANTHROPOLOGY 
November  22,  1943 

Doctors  Paul  F.  Lazarsfeld,  and  Robert  K.  Merton,  Columbia  Uni¬ 
versity,  New  York,  N.  Y.:  Studies  in  Radio  and  Film  Propa¬ 
ganda*  (This  address  was  delivered  by  Doctor  Robert  K,  Mer¬ 
ton.) 

This  is  a  report  on  certain  studies  of  domestic  propaganda  in  radio 
and  motion  pictures.  Having  said  this,  let  us  define  the  term  “propa¬ 
ganda”  and  let  us  make  the  definition  hold  throughout  our  discussion. 
We  understand  by  propaganda  any  and  all  sets  of  symbols  which  in¬ 
fluence,  opinion,  belief  or  action  on  issues  regarded  by  the  community 
as  controversial.  These  symbols  may  be  written,  printed,  spoken,  pic¬ 
torial  or  musical.  If,  however,  the  topic  is  regarded  as  beyond  debate, 
it  is  not  subject  to  propaganda.  In  our  society,  the  belief  that  2  and  2 
make  4  cannot,  in  this  sense,  be  propagandized  any  more  than  the  moral 
conviction  that  mother-son  incest  is  evil.  But  it  is  still  possible  to 
propagandize  the  belief  that  our  victory  in  this  war  is  not  inevitable; 
that  the  poll  tax  runs  counter  to  certain  conceptions  of  democracy ;  that 
it  would  be  unwise  to  provide  citizens  with  as  much  fuel  oil  and  gaso¬ 
line  as  they  wish ;  that  one  religious  system  has  greater  claim  to  our  al¬ 
legiance  than  another.  Given  a  controversial  issue,  propaganda  be¬ 
comes  possible  and,  it  would  almost  seem,  inevitable. 

Another  general  remark.  In  many  quarters,  propaganda  is  often 
identified  with  lies,  deceit  or  fraud.  In  our  view’,  propaganda  has  no 
necessary  relation  to  truth  or  falsity.  An  authentic  account  of  sinkings 
of  American  merchant  ships  may  prove  to  be  effective  propaganda  in¬ 
ducing  citizens  to  accept  many  deprivations  which  they  would  not 
otherwise  accept  in  good  spirit.  If  we  succumb  to  the  view  that  propa¬ 
ganda  and  falsity  are  one,  we  are  well  on  the  way  to  nihilism.  Let  us 
recognize  also  that  an  attitude  of  uncritical  distrust  may  develop  as  a 
defense  against  the  acceptance  of  deprivation  or  against  a  barrage  of 

*  la  essentials,  this  paper  was  orwinally  pressntsd  by  one  of  the  authors  at  the  Writers  ConareM 
in  Los  Annies,  October  1-3,  1M3.  The  proceeding  of  the  Congress  will  be  published  by  the  Uni- 
versitv  ofCalifomia  press.  The  authors  are  grateful  to  Mr.  Marc  Connolly  and  Mr.  Ralph  Freud, 
Co-Chairmen  of  the  Congress,  and  Mr.  Fraiuclin  Fearing,  Chairman  of  the  Propaganda  Panel,  for 
their  permission  to  publish  the  material  in  the  TbaN8action8. 
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facts  and  information  which  invite  fear,  discomfort  or  the  abandonment 
of  cherished  beliefs. 

But  it  is  long  since  time  to  halt  discussions  of  propaganda  in  the 
large;  discussions  which  have  all  the  fascination  of  speculation  uncon¬ 
trolled  by  empirical  inquiry.  To  bring  certain  problems  of  propaganda 
into  clear  focus,  we  must  turn  to  propaganda  in  the  particular,  and  de¬ 
velop  definite  procedures  for  testing  our  interpretations.  It  is  not  that 
general  discussions  of  propaganda  are  necessarily  invalid;  it  is  only 
that  they  tend  to  outrun  our  funded  knowledge.  They  are  big  with  the 
bigness  of  vacuity. 

Possibly  this  paper  errs  in  the  opposite  direction.  We  intend  only 
to  report  some  of  the  recent  studies  conducted  in  the  Columbia  Univer¬ 
sity  OflSce  of  Radio  Research  under  the  supervision  of  the  authors  and 
Dr.  Herta  Herzog.  One  characteristic  of  these  studies  is  their  concern 
with  the  ascertainable  effects  of  particular  propaganda  documents.  An¬ 
other  characteristic  of  these  studies  is  their  technical  orientation:  they 
constitute  one  basis  for  advising  the  writers  and  producers  of  this  prop¬ 
aganda.  The  research  must  be  such  as  to  implement  immediate  deci¬ 
sion  and  action.  A  dozen  years  before  he  fled  to  Samoa,  Robert  Louis 
Stevenson  was  unwittingly  describing  the  very  type  of  situation  which 
confronts  research  students  operating  within  the  framework  of  political 
action: 

This  is  no  cabinet  science,  in  which  things  are  tested  to  a  scruple;  we 
theorise  with  a  pistol  to  our  head;  we  are  confronted  with  a  new  set  of  condi¬ 
tions  on  which  we  have  not  only  to  pass  judgment,  but  to  take  action,  before 
the  hour  is  at  an  end. 

The  present  report,  then,  deals  with  research  conducted  “with  a  pistol  to 
our  head.”  Our  object  tonight  is  to  plead  that  you  not  press  the 
trigger. 

In  one  sense,  detailed  propaganda  analysis  is  not  a  new  develop¬ 
ment.  For  at  least  the  past  decade,  the  effects  of  films,  radio  programs 
and  newspaper  materials  have  been  studied.  As  a  rule,  however,  these 
studies  have  dealt  with  the  over-all  effects  of  the  propaganda  material 
as  a  whole.  These  researches — for  example,  those  of  L.  L.  Thurstone 
— have  consequently  confined  their  general  results  to  observations  of 
this  order: 

An  anti-Negro  film,  “The  Birth  of  a  Nation,”  increased  anti-Neero  senti¬ 
ment  among  tested  audiences. 

The  film,  “Streets  of  Chance,”  which  portrayed  a  gambler  “as  an  interest-' 
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ing,  likeable  character,”  for  some  unascertained  reason  led  to  an  increased  con¬ 
demnation  of  gambling. 

The  film,  “All  Quiet  on  the  Western  Front,”  led  to  more  marked  reactions 
against  war  among  groups  of  school  children  than  did  the  film  “Journey’s  End.” 

You  will  notice  that  such  research  tells  us  little  about  the  specific 
features  of  the  propaganda  which  provoked  these  effects.  But  this  is 
the  very  question  with  which  the  script-writer  and  the  producer  are 
concerned.  If  they  are  to  benefit  from  propaganda  research,  it  must 
be  directed  toward  discovering  the  typical  effects  of  definite  and  spe¬ 
cific  aspects  of  propaganda  as  well  as  its  over-all  effects.  What  is  the 
character  of  effective  propaganda  under  given  conditions?  In  this 
paper,  we  shall  report  samples  of  our  recent  studies  in  which  definite 
features  of  propaganda  are  linked  with  definite  types  of  response. 

Before  turning  to  methods  of  analyzing  propaganda  effects,  we 
should  seek  to  dispel  one  common  illusion.  It  is  clear  that,  in  general, 
writers  of  propaganda  cannot  know  how  audiences  will  respond  to  their 
material  merely  by  relying  on  intuition  or  by  observing  their  own  reac¬ 
tions.  Several  examples,  the  first  of  which  is  educational  rather  than 
propagandistic,  will  illustrate  what  unexpected  responses  the  writer 
may  elicit. 

A  skilled  writer  had  drafted  the  instructions  for  the  use  of  the 
second  war  ration  book  in  as  lucid  a  fashion  as  he  could.  Psychological 
consultants  assisted  him  in  his  task.  Trained  interviewers  presented 
the  instructions  to  housewives  and  observed  their  reactions.  On  the 
basis  of  these  observations,  a  second  draft  of  instructions  was  prepared. 
This  also  was  tested  by  interviewing,  and  a  modified  third  draft  was 
finally  adopted.  A  central  objective  was  that  of  making  it  clear  that 
ration  stamps  of  different  values  could  be  added  to  reach  a  given  num¬ 
ber  of  points. 

It  was  assumed  that  since  most  people  have  had  experience  with 
postage  stamps,  an  analogy  might  profitably  be  used  in  the  instructions. 
Who  would  have  anticipated  from  the  vantage  point  of  his  armchair 
that  this  simple  analogy  would  elicit  comments  such  as  these: 

I  didn’t  realize  that  you  had  to  mail  them. 

There  doesn’t  seem  to  be  any  place  to  stick  them. 

This  trivial  example  of  the  unexpected  response  merely  reflects  a 
breakdown  in  communication.  Other  illustrations  are  provided  by 
films  which  emphasize  the  cruelty  and  immorality  of  the  Nazis.  Epi- 
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sodes  which  ostensibly  indicate  that  the  Nazis  are  entirely  unconcerned 
with  common  human  decencies  are  at  times  appraised  by  audiences  in 
purely  technical  terms:  they  are  taken  as  illustrations  of  Nazi  effi¬ 
ciency.  The  emotional  and  moral  implications  intended  by  the  pro¬ 
ducers  of  these  films  are  overlooked  by  the  audience. 

Much  the  same  pattern  of  the  unexpected  response  is  found  in  radio 
materials.  A  talk  on  X-rays  was  recently  broadcast  under  the  auspices 
of  a  medical  society,  as  part  of  a  campaign  seeking  to  promote  “proper” 
use  of  health  services  by  members  of  the  community.  The  speaker,  a 
noted  radiologist,  attempted  to  dissuade  his  listeners  from  turning  to 
unlicensed  practitioners  (quacks)  for  X-ray  examinations  and  treat¬ 
ments.  In  an  effort  to  make  his  persuasion  effective,  he  repeatedly 
stressed  “the  dangers  in  the  use  of  and  in  the  making  of  X-ray  exami¬ 
nations.”  The  radiologist’s  good  intentions  elicited  unexpected  anxie¬ 
ties.  Some  members  of  the  audience — ^who,  in  any  case,  would  not  have 
consulted  quacks — expressed  their  newly-acquired  fears: 

It  left  people  not  wanting  X-rays.  It  sounded  so  dangerous.  The  doctor 
uses  lead  and  wears  gloves.  People  wouldn’t  even  want  to  get  an  X-ray  after 
that.  They’d  be  scared  away. 

I  would  feel  that  maybe  it  would  hurt.  From  hearing  about  currents  and 
so  on  I  would  think  that  it  would  be  at  least  unpleasant. 

The  pattern  of  the  unanticipated  response  raises  several  basic 
questions.  How  can  we  analyze  propaganda  in  films,  radio  and  print, 
in  such  a  way  that  we  can  determine  what  is  likely  to  produce  given 
effects?  The  procedures  for  achieving  this  end  have  come  to  be  known 
as  content-analysis.  There  are  further  questions.  How  can  we  deter¬ 
mine  responses  actually  elicited  by  propaganda?  How  far  can  we  ac¬ 
count  for  discrepancies  between  anticipated  and  actual  responses?  Can 
we  build  a  fund  of  experience  and  interpretation  which  will  enable  us 
more  fully  to  anticipate  responses  to  various  types  of  propaganda,  thus 
minimizing  or  precluding  undesirable  responses  by  appropriate  modifi¬ 
cation  of  the  propaganda  before  it  is  released?  Procedures  designed  to 
answer  these  questions  we  shall  call  response-analysis. 

And  now  we  turn  to  what  we  consider  our  main  task:  to  report  our 
experience  in  the  analysis  of  various  types  of  propaganda  during  the 
past  two  years.  Perhaps  by  focusing  on  problems  actually  encoun¬ 
tered  in  these  studies,  we  can  make  clear  some  of  the  procedures  of 
content-  and  response-analysis  which  have  been  developed. 
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CONTENT-ANALYSIS 

The  propaganda  document — a  pamphlet,  film  or  radio  program — 
is  first  scrutinized  to  determine  the  probable  types  of  responses  to  its 
various  components,  aspects,  or  to  the  document-as-a-whole.  It  may 
be  assumed,  perhaps,  that  anyone  who  examines  the  propaganda  mate¬ 
rial  will  know  its  content.  But  this  is  far  from  being  the  case.  Con¬ 
tent-analysis  requires  certain  procedures,  based  on  clinical  experience 
and  funded  in  psychological  or  sociological  theory,  in  order  to  discern 
the  possible  responses  to  the  content.  Mere  impressionism  is  not 
enough.  The  content  of  a  15-minute  radio  program  or  of  an  hour  film 
can  be  adequately  appraised  only  through  systematic  procedures.  Just 
as  we  need  a  field  glass  to  perceive  an  object  in  the  far  distance,  so  we 
need  devices,  at  times  surprisingly  simple  devices,  to  perceive  a  flow  of 
experience  which  endures  over  an  extended  period  of  time.  These  de¬ 
vices,  which  can  only  be  briefly  described  within  the  compass  of  this 
paper,  vary  from  the  one  extreme  of  counting  the  frequency  of  certain 
key  symbols  to  the  other  extreme  of  determining  the  structure  of  the 
propaganda-as-a-whole  or  of  an  entire  propaganda  campaign. 

Let  us  consider  a  few  examples  of  the  simplest  type:  symbol-anal¬ 
ysis.  A  radio  series  of  morale  programs  contained  approximately  1000 
symbols  denoting  the  United  Nations  (or  its  constituents,  other  than 
the  United  States)  and  tlie  Axis  (distributively  or  collectively) .  Upon 
examination  of  the  frequency  of  these  respective  sets  of  symbols  in 
twelve  programs,  several  uniformities  emerge  which  reflect  a  structure 
of  the  programs  running  counter  to  the  manifest  intent  of  the  producers. 
In  all  but  one  of  the  programs,  the  frequency  of  United  Nations  sym¬ 
bols  is  positively  correlated  with  those  pertaining  to  the  Axis:  an  in¬ 
crease  or  decrease  in  the  one  set  of  symbols  is  associated  with  an  in¬ 
crease  or  decrease  in  the  other.  This  brought  to  the  fore  a  significant 
pattern  in  iJiese  morale  programs.  Interest  in  the  United  Nations  is 
largely  confined  to  their  role  in  the  war  vis-k-vis  the  Axis:  they  are 
seldom  mentioned  in  any  other  connection.  So  far  as  this  morale  series 
is  concerned,  the  United  Nations  appear  to  be  “foul-weather  friends”: 
interest  is  primarily  manifested  in  them  as  allies  helping  to  fight  the 
Axis,  and  not  as  allies  with  whom  we  have  sympathetic  ties,  irrespective 
of  the  war.  The  programs  deal  with  them,  not  as  societies,  but  only  as 
nations  exhibiting  military  prowess  and  courage.  We  salute  the  heroic 
dead  of  the  Russians  and  rejoice  that  they  are  enemies  of  Hitler.  We 
eulogize  the  British  who  have  so  long  held  the  fortress  Britain  against 
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the  Nazis.  Or,  we  mourn  the  fate  of  the  occupied  nations  and,  again, 
interest  in  these  nations  is  limited  to  their  experience  at  the  hands  of 
the  enemy.  Because  these  are  the  motifs  expressed  in  allusions  to  the 
United  Nations,  we  find  the  observed  association  between  the  frequency 
of  symbols  referring  to  the  United  Nations  and  to  the  Axis.  It  should 
•be  noted  that  the  analysts,  and  possibly  the  producers,  of  this  radio 
series  would  not  have  detected  this  underlying  structure  had  the  sym¬ 
bol-counts  not  called  it  to  their  attention. 

This  series  of  programs  also  made  extensive  use  of  the  “personifi¬ 
cation  stereotype”  in  referring  to  the  enemy:  about  25  per  cent  of  all 
symbols  denoting  the  enemy  refer  to  Hitler,  Mussolini,  Goering,  etc., 
whereas  only  four  per  cent  of  references  to  the  United  Nations  and  11 
per  cent  of  those  to  the  United  States  consist  of  personifications.  ThisM 
use  of  simplified  personalized  stereotypes  presents  the  enemy  as  con¬ 
sisting  essentially  of  a  small  band  of  evil  men  and  implies  that  once 
these  men  are  destroyed,  all  will  be  well.  This  kind  of  personification  m 
proves  to  be  all  too  acceptable  to  listeners,  since  it  accords  with  common 
simplistic  ideas:  for  example,  the  parallel  notion  that  we  must  fight 
crime  primarily  by  punishing  criminals  and  not  by  preventive  measures. 

Moreover,  we  have  found  that  varying  distributions  of  terms  used 
to  designate,  the  enemy  in  documentary  films  are  reflected  in  the  com¬ 
ments  of  interviewees  who  have  seen  these  films.  Thus,  if  the  single 
Satanic  figure.  Hitler,  or  the  entire  German  people,  rather  than  the 
Nazis,  are  most  frequently  identified  as  the  enemy  by  the  film  commen¬ 
tator,  this  is  reflected  in  the  pattern  of  audience  responses.  We  need 
only  remember  reactions  to  the  war-guilt  clause  in  the  Versailles  treaty 
to  realize  that  the  issue  has  considerable  political  importance.  Current 
propaganda  may  be  inadvertently  ignoring  the  Fascist  or  Nazi  charac¬ 
ter  of  the  enemy  and  thus  building  up  a  reservoir  of  misdirected  ill  will 
for  the  post-war  period. 

Another  example  is  provided  by  a  pamphlet  concerning  Negroes. 
The  main  themes  of  the  pamphlet,  as  you  may  remember  since  it  was 
publicly  distributed,  were  two:  It  is  true  that  Negroes  continue  to  suffer 
from  discrimination  but,  none  the  less,  they  have  made  great  progress  in 
our  democratic  society  which  has  enabled  many  Negroes  to  achieve  in¬ 
dividual  success  and  to  contribute  to  the  community.  In  contrast. 
Hitler  has  always  expressed  contempt  for  colored  peoples  and,  should 
he  win  the  war,  all  gains  of  the  Negro  would  be  wiped  out.  The  con¬ 
tent  of  the  pamphlet  can  thus  be  classified  in  two  categories:  material 
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pertaining  to  “Negro  gains  and  achievements  in  a  democracy,”  and  to 
“deprivations  threatened  by  a  Hitler  victory.”  There  were  189  para¬ 
graphs  and  captions:  84  per  cent  of  these  dealt  with  present  gains  and 
16  per  cent  with  potential  losses  under  Nazism.  To  the  producers  of 
the  pamphlet,  this  evidently  seemed  a  reasonable  distribution  of  em¬ 
phasis  on  the  two  themes. 

But  the  pamphlet  contained  two  types  of  presentation.  One  was 
an  article  by  a  prominent  Negro  writer;  the  other,  a  series  of  attention¬ 
fixing  photographs  with  short  captions.  Further  thematic  analysis 
found  that  the  photograph-captions  and  the  article  presented  the  two 
themes  in  completely  different  proportions.  Some  73  per  cent  of  the 
items  in  the  article  referred  to  losses  under  Hitler  and  27  per  cent  to 
gains  in  a  democracy,  whereas  98  per  cent  of  the  photographs  and  cap¬ 
tions  referred  to  gains  and  only  two  per  cent  to  the  Hitler  threat. 

Now  it  so  happens  that  a  majority  of  the  population,  and  particu¬ 
larly  the  Negro  population,  in  general,  prefer  photographs  and  captions 
to  a  detailed  text.  They  are  more  likely  to  look  at  the  former  than  the 
latter.  The  photographs,  in  this  case,  almost  wholly  neglected  the 
theme  of  Negro  losses  in  the  event  of  a  Nazi  victory.  As  a  result,  the 
pamphlet  largely  missed  its  mark.  Certain  attitudes  of  Negroes  were 
tested  both  before  and  after  they  read  the  pamphlet.  Most  of  the 
readers  experienced  pride  and  a  higher  ego-level  as  a  result  of  this  tes¬ 
timonial  to  the  achievements  and  contributions  of  the  race.  But  the 
pamphlet  failed  to  canalize  special  motives  for  Negroes  to  push  the  fight 
against  Nazism  in  their  own  interest,  since  readers  had  largely  over¬ 
looked  the  essential  message. 

However  cursorily,  these  two  examples  illustrate  ways  in  which 
ordinary  counts  of  key-symbols  and  thematic  analysis  enable  us  to  dis¬ 
cover  inadvertent  errors  of  the  propagandist.  They  also  serve  as  a 
guide  to  interviews  with  persons  exposed  to  the  propaganda.  There  are 
other  types  of  content-analysis  which  can  only  receive  the  barest  men¬ 
tion  in  the  time  at  our  disposal.^  The  following  brief  summaries  may, 
however,  be  sufficient  to  indicate  their  general  nature: 

1.  Symbol-counta:  Consist  of  identifying  and  counting  specified  key-sym¬ 
bols  in  communications.  This  merely  indicates,  in  a  restricted  fashion,  the 

>  See  H.  D.  LusweU,  A  provieional  clusi&cstion  of  lymbol  data.  Piycbiatry  1:  197-204.  1938; 

DoUflM  Waplea  et  al.,  What  reading  doei  to  people.  Api^ndiz  B,  Chicago.  1940;  N.  C.  Loitea 
A  I.  da  Sola  Pool.  On  content  analyeii.  Experimental  DivUion  tor  the  Study  of  Wartime  Communi¬ 
cation!.  Document  No.  26.  September,  1942. 
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symbols  which  have  been  at  the  focus  of  attention  of  audiences.  The  count  of 
references  to  the  enemy  in  film  commentaries  illustrates  this  type.' 

2.  One-dimensional  classification  of  symbols:  This  is  a  alight  elaboration 
of  the  previous  type.  Symbols  are  classified  according  to  whether  they  are 
employed,  broadly  speaking,  in  positive  (“favorable”)  or  negative  (“unfavor¬ 
able”)  contexts.  Thus,  Britain  may  be  described  in  +  terms  (victorious, 
democratic,  courageous)  or  in  —  terms  (defeated,  caste-ridden,  perfidious). 
This  type  of  analysis  is  a  first  step  in  determining  the  most  effective  distribu- 
tions  of  symbols  for  reaching  a  given  result.  It  may  serve  to  check  the  often 
ineffectual  practice  of  dealing  in  black-and-white  contrasts.  When  applied  to 
enemy  propaganda,  this  kind  of  analysis  provides  one  basis  for  gauging  the 
relative  security  or  insecurity  of  the  enemy.' 

3.  Item-analysis:  Classification  of  segments  or  sections  of  the  propaganda 
(e.g.,  scenes  in  a  film;  songs  in  a  radio  progr^;  photographs  in  a  pam^mlet). 
This  requires  selection  of  significant  and  insignificant  items  on  the  basis  of  a 
psychological  theory  of  “attention-value.”  Will  these  items  tap  central  or 
periphery  interests  of  the  audience?  How  will  these  items  be  interpreted  by 
different  types  of  audiences?  In  several  analyses  of  films,  it  was  possible  to 
predict  scenes  and  sequences  which  would  be  at  the  center  of  attention  of 
audiences.* 

4.  Thematic-analysis:  Classification  of  the  explicit  and  implicit  (sym¬ 
bolic)  themes  in  propaganda  material.  This,  as  distinct  from  item-analysis, 
deals  with  the  .supposed  cumulative  significance  of  a  series  of  items.' 

5.  Structural  analysis:  Concerned  with  the  interrelations  of  the  various 
themes  in  propaganda.  These  relations  may  be  complementary  (enemy  is 
cruel,  we  are  merciful) ;  integrated  (enemy  is  cruel,  deceitful,  aggressive,  ir¬ 
religious);  interfering  (when  themes  work  at  cross-purposes;  e.g.,  theme  of 
Nazi  strength  produces  anxiety).* 

6.  Campaign  analysis:  Deals  with  the  interrelations  of  different  docu¬ 
ments  all  of  which  are  designed  for  a  general  over-all  purpose.  Whereas  struc¬ 
tural  analysis  deals  with  the  relations  within  a  single  propaganda  document, 
campaign  analysis  deals  with  the  relations  of  a  series  of  such  documents. 

Problems  of  sequence,  duration,  relative  emphasis,  timing,  as  well  as  the 
relations  mentioned  under  structural  analysis,  are  involved.' 

From  this  summary,  we  see  that  a  major  task  of  content-analysis 
is  to  provide  clues  to  probable  responses  to  the  propaganda.  But  this 
is  not  enough.  We  must  see  whether  these  anticipated  responses  ac¬ 
tually  occur,  whether  our  content-analysis  is  essentially  valid.  This 
requires  interviews  with  members  of  audiences;  interviews  of  a  special 
type,  which  we  shall  call  the  “focused  interview.”® 

Incidentally,  there  is  interaction  between  analyses  of  propaganda 
content  and  focused  interviews  with  readers  and  listeners.  A  prior 


■See,  for  example,  H.  D.  Laiswell.  The  world  attention  survey.  Public  Opinion  Quarterly,  S: 
45i-4St.  I»41. 

■  For  example,  studies  by  Hana  Spaiar  A  Brnat  Xrla.  Research  Project  on  Totalitarian  Communica¬ 
tion,  at  the  New  School  for  Social  Research;  an  unpublished  symbol-analysis  of  the  "This  Is  War” 
radio  aeries.  Office  of  Radio  Research,  Columbia  University. 

■  For  example,  unpublished  studies  of  documentary  films  by  the  Office  of  Radio  Research. 

*  For  example,  a  forthcoming  study  by  Gregory  Bateson  of  a  Nasi  propaganda  film.  See,  also, 
Blagtrlad  Krkcauer,  Propaganda  in  the  Nasi  War  Film.  New  York:  Museum  of  Modern  Art  Film 
library.  1948. 

*  For  example,  Xracauer,  op.  eti.;  also  film  studies  by  the  Office  of  Radio  Research. 

■  For  example,  studies  of  politicsl  campaigns,  public  utility  propaganda  campaigns,  bond  drives,  etc. 
See  a  forthcoming  study  of  the  1940  political  campaign,  by  Paul  F.  Laxarsfeld. 

<  A  monograph  on  the  focused  interview  is  in  preparation  by  Robert  K.  Merton. 
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content-analysis  is  indispensable  for  helping  to  guide  the  interview  and 
experience  in  interviewing  sharpens  your  eye  for  more  adequate  con¬ 
tent-analysis. 

RESPONSE-ANALYSIS 

Interviews  designed  to  discover  actual  responses  to  propaganda 
seem,  at  first  sight,  a  simple  task.  But  in  actual  experience,  it  is  not 
so  at  all.  Use  of  the  customary  interviewing  techniques  does  not  suf¬ 
fice  to  obtain  the  needed  information.  Most  people  find  it  difficult  to 
express  their  reactions  to  a  film  or  radio  program  in  terms  which  will 
be  of  use  to  the  writer  or  producer  or  psychologist. 

We  have  found  that  respondents  fall  into  two  broad  classes.  If 
they  are  highly  articulate,  they  will  usually  express  their  advice  on  how 
the  film  “should  be  presented”  or  how  the  radio  program  “should  be  re¬ 
vised”  to  increase  its  effectiveness.  They  seek  to  act  as  professional 
critics  or  consultants,  and  this  is  precisely  what  we  do  not  want.  In¬ 
terview  tactics  have  had  to  be  devised  for  the  purpose  of  avoiding  such 
“consultant  attitudes”  on  the  part  of  interviewees  and  of  making  it  pos¬ 
sible  for  them  to  report  their  own  immediate  responses  to  the  propa¬ 
ganda. 

For  other  subjects  who  find  it  difficult  to  report  their  responses  at 
all,  special  interview  techniques  have  been  developed  to  enable  them 
to  render  their  experiences  articulate.  The  entire  interview  is  focused 
in  terms  of  the  propaganda  material  which  is  being  tested.  The  inter¬ 
viewer’s  remarks  do  not  direct  attention  toward  definite  aspects  of  the 
propaganda.  They  merely  facilitate  the  respondents’  reports  of  their 
own  centers  of  attention  and  of  their  own  reactions  to  these  items  which 
are  significant  for  them.  If  the  figure  be  permitted,  the  interviewer 
provides  the  respondent  with  a  flashlight  which  illumines  the  traces  of 
the  film  or  radio  program  or  printed  material  in  the  respondent’s  mind. 
It  is  only  after  the  interviewees  have  fully  reported  their  reactions  to 
the  aspects  of  the  propaganda  which  they  experienced  most  vividly  that 
the  interviewer  rounds  out  the  discussion  by  checking  those  hypotheses 
derived  from  content-analysis  which  have  not  yet  been  considered  in 
the  interview.  The  entire  interview  is  recorded  verbatim  by  steno- 
typists.  This  permits  a  later  intensive  analysis  of  just  what  aspects  of 
the  propaganda  elicited  certain  types  of  response. 

In  general,  we  may  say  that  a  focused  interview  is  valuable  accord¬ 
ing  to  the  extent  that  it  achieves  the  following  objectives: 
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1.  Determines  the  effective  aspects  of  the  propaganda  to  which  the  audi¬ 
ence  has  responded. 

2.  Determines  the  many-sided  nature  of  these  responses  in  considerable 
detail. 

3.  Enables  us  to  test  whether  the  responses  which  we  expected  on  the 
basis  of  content-analysis  have  actually  occurred. 

4.  Discovers  wholly  unanticipated  responses;  that  is,  responses  which 
were  anticipated  neither  by  the  writer  nor  by  the  content-analyst. 

Although  all  of  these  objectives  of  the  interview  are  important,  it 
is  the  last  which  is  of  special  practical  importance.  You  will  remember 
our  examples  of  the  Negro  pamphlet  and  of  the  radio  talk  on  X-rays. 
These  were  intended  to  indicate  to  you  that  without  a  content-  and 
response-analysis  to  aid  him,  the  propagandist  sometimes  cannot  see 
the  forest  for  the  trees.  We  should  suggest,  further,  that  often  the 
propagandist  cannot  see  the  thorns  for  the  rose.  If  a  propagandist 
wishes  to  convey  an  idea  or  create  a  given  impression,  he  must  do  it  by 
words,  illustrations  or  other  symbols.  Once  his  pamphlet,  play,  radio 
program  or  script  is  out  in  the  world,  it  is  for  the  audience  to  under¬ 
stand  him  as  they  will.  The  story  is  told  of  a  missionary  who  pointed 
to  a  table  and  repeatedly  said  “table”  until  his  audience  of  non-literates 
could  repeat  the  word.  After  some  time,  he  was  dismayed  to  learn  that 
some  non-literates  referred  to  a  tree  as  “table,”  because  both  were 
brown.  Others  called  dogs  “tables”  since  both  had  four  legs.  In  short, 
each  listener  had  selected  some  aspect  of  the  complex  object,  which  for 
the  missionary  was  so  well  designated  as  a  whole  by  the  word  “table.” 
In  the  same  way,  it  is  instructive  to  see  how  often  the  effects  of  propa¬ 
ganda  can  be  totally  unexpected. 

The  case  we  want  to  consider  here  is  derived  from  the  previously 
mentioned  test  of  a  health  program.  This  has  wide  implications, 
should  the  government  seek  to  maintain  the  educational  and  propagan- 
distic  functions  which  it  has  assumed  in  an  effort  to  maintain  morale 
during  the  war.  Having  had  the  experience  of  accepting  some  measure 
of  government  supervision,  the  American  population  may  prove  more 
receptive  to  the  promotion  of  public  health,  nutrition  and  educational 
activities  in  the  post-war  period. 

In  this  instance,  it  will  be  remembered,  a  representative  of  a 
county  medical  society  broadcast  a  talk  on  X-rays.  He  stressed  the 
precautions  needed  to  prevent  X-ray  burns;  he  indicated  that  the  local 
government  protects  the  citizen  by  a  system  of  licensing  X-ray  opera¬ 
tors  and  by  inspecting  equipment;  he  emphasized  the  specialized  train- 
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ing  required  to  attain  competence  in  this  field.  The  speaker  was  evi¬ 
dently  seeking  to  prevent  his  listeners  from  falling  into  the  hands  of 
quacks  who  have  neither  competence  nor  integrity.  Professionally 
concerned  with  this  problem,  he  apparently  did  not  realize  that  his  lis¬ 
teners  had  not  accumulated  experience  comparable  to  his  own.  He 
neglected  to  integrate  the  problem  into  the  experience-world  of  his 
audience. 

It  is  well  known  from  related  fields  of  investigation  that  listeners 
cannot  readily  assimilate  information  and  attitudes  if  these  are  not  tied 
into  their  backlog  of  experience.  Had  the  physician  described  the  pro¬ 
cedures  used  by  quacks  for  obtaining  clients,  or  had  he  indicated  how 
they  might  readily  be  recognized  or,  even,  if  he  had  presented  figures 
on  the  presumable  number  of  unlicensed  operators  in  this  field,  his  lis¬ 
teners  might  have  assimilated  his  views  and  attitudes.  Since  he  did 
not,  he  seemed  to  be  pounding  at  open  doors. 

He  talked  about  licensed  doctors  but  he  didn’t  make  it  too  clear.  He 
never  said  what  would  happen  to  you  if  an  unlicensed  person  did  it. 

As  a  result,  listeners  began  to  doubt  the  importance  and,  at  times, 
the  reality  of  the  issue.  The  physician  talked,  as  it  were,  into  a  psy¬ 
chological  void  which  the  listeners  had  somehow  to  structure  for  them¬ 
selves.  They  had  been  told  of  the  complexity  of  X-ray  apparatus,  and 
they  used  this  newly  acquired  information  to  look  at  the  problem  in 
their  own  way. 

I  don’t  think  the  warning  is  justified  at  all.  Just  anyone  can’t  have  an 
X-ray  machine.  General  Electric  probably  wouldn’t  sell  the  equipment  to 
anybody  without  a  license. 

I  couldn’t  conceive  that  anybody  without  a  license  would  dare  to  buy  such 
expensive  machinery  for  about  $10,000  only  to  be  caught  the  next  day  by 
somebody  who  found  he  didn’t  have  his  license. 

Possibly  intending  to  meet  this  problem,  the  speaker  goes  on  to 
extol  the  merits  of  the  specialist  in  general  terms.  A  content-analysis 
found  63  references  in  14  minutes  to  the  conceptions  of  authority,  li¬ 
censing,  and  specialization.  Since  the  talk  raises  issues  which  it  fails 
to  clarify,  it  leads  to  a  boomerang  effect.  The  listener  becomes  more 
and  more  impatient  and  in  the  end  challenges  the  X-ray  expert  himself. 

There  are  a  good  many  cases  where  there  is  a  licensed  man  and  he  doesn’t 
use  the  X-ray  just  right. 

You  can  get  an  automobile  license  but  that  doesn’t  prove  you  can  drive. 
In  the  same  way  these  people  can  get  a  license  but  that  doesn’t  prove  they 
are  competent. 
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The  program  stressed  the  value  of  proper  training  for  X-ray  spe¬ 
cialists.  But  it  assumed,  erroneously,  that  listeners  had  the  mental  set 
necessary  to  identify  licensing  with  appropriate  skills.  Consequently, 
the  whole  emphasis  of  the  speaker  led  first  to  impatience,  then  to  dis¬ 
belief  and  finally  to  distrust.  ‘ 

Under  certain  conditions,  then,  people  respond  to  propaganda  in  a 
fashion  opposite  to  that  intended  by  the  author.  In  the  course  of  our 
tests,  we  have  found  various  types  of  such  boomerangs,  some  of  which 
may  be  mentioned  here.  The  foregoing  “specialist”  boomerang  illus¬ 
trates  a  familiar  type:  it  results  from  an  erroneous  psychological  ap¬ 
praisal  of  the  state  of  mind  of  the  audience.  Propaganda  will  not  pro¬ 
duce  the  expected  response  unless  its  content  corresponds  to  the  psycho¬ 
logical  wants  of  the  audience.  It  is  necessary,  therefore,  to  have  a  con¬ 
tinuing  flow  of  intelligence  information  concerning  prevalent  attitudes 
and  sentiments  in  the  population,  if  propaganda  is  not  to  invite  boom¬ 
erangs.  It  is  at  this  point  that  the  familiar  types  of  “opinion  polls” 
and  other  mass  observation  studies  are  linked  with  detailed  propa¬ 
ganda  analysis. 

We  know,  for  instance,  from  public  opinion  polls  that  a  large  pro¬ 
portion  of  Americans  believed,  at  a  time  when  it  was  not  remotely  the 
case,  that  we  had  the  largest  army,  the  greatest  production  of  war  ma¬ 
terials  and  had  contributed  most  to  victory  over  the  Axis.  Therefore, 
films  which  seek  to  emphasize  the  contributions  of  our  allies  must  be 
especially  designed  not  to  feed  this  ethnocentrism.  If  we  want  to  show 
what  the  British  or  the  Russians  or  the  Chinese  have  accomplished,  se¬ 
quences  dealing  with  lend-lease  aid  or  other  Americai:  contributions 
must  specifically  and  explicitly  indicate  the  limits  of  such  assistance. 
Otherwise,  we  shall  find  the  indicated  type  of  boomerang  effect,  where 
a  neglected  psychological  set  of  the  audience  deflects  the  film  to  ends 
other  than  those  for  which  it  was  intended. 

A  second  type  of  boomerang-effect  is  probably  part  of  the  irreduc-  - 
ible  minimum  of  boomerang-responses.  It  arises  from  the  dilemma 
confronting  the  writer  who  must  address  his  propaganda  to  a  psycho¬ 
logically  heterogeneous  audience,  i.e.  the  members  of  which  are  in  dif¬ 
ferent  states  of  mind  on  the  given  issue.  Material  which  is  effective 
for  one  segment  of  the  audience  may  produce  opposite  effects  among 
another  segment  which  is  socially  and  psychologically  different. 

Let  us  take  a  case  in  point.  A  radio  morale  program,  broadcast 
shortly  after  Pearl  Harbor,  contained  two  dominant  themes.  The  first 
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stressed  the  power  and  potentiality  of  the  United  Nations,  being  in¬ 
tended  to  combat  defeatism.  The  second  emphasized  the  strength  of  the 
enemy  in  an  effort  to  combat  complacency  and  over-confidence.  The 
problem  is  clear  enough.  Is  it  not  possible  that  emphasis  on  our 
strength  will  reinforce  the  complacency  of  those  who  are  already  com¬ 
placent?  And  correlatively,  that  references  to  enemy  strength  will 
support  the  defeatism  of  those  who  are  already  defeatist?*  To  judge 
from  interview  materials,  this  is  evidently  what  happened. 

It  is  no  easy  task  to  avoid  opposed  reactions  by  different  sections 
of  the  audience.  It  is  further  complicated  by  shifts  and,  it  would 
sometimes  seem,  by  mercurial  shifts  in  the  “state  of  the  public  mind,” 
such  that  the  prevalent  outlook  is  at  one  time  “complacent”  and,  at 
another,  “acutely  pessimistic.”  Once  again,  it  appears  that  if  “morale 
propaganda”  is  to  be  functionally  appropriate  to  the  situation,  there 
must  be  a  continuing  intelligence  concerning  dominant  emotional  orien¬ 
tations  of  the  population. 

A  third  type  of  boomerang  is  perhaps  more  significant  than  the 
others,  for  it  is  one  which  can  be  largely  eliminated  on  the  basis  of 
adequate  propaganda  analysis.  This  we  may  call  the  structural  boom¬ 
erang,  which  results  from  different  themes  in  the  same  piece  of  propa¬ 
ganda  working  at  cross-purposes.  If  the  propagandist  considers  sepa¬ 
rately  the  several  themes  in  his  propaganda  and  ignores  their  social  and 
psychological  interrelations,  he  may  find  that  his  total  propaganda 
document  is  ineffective  in  reaching  his  ends.  Structural  analysis  of  the 
relations  between  themes  is  necessary  if  this  is  to  be  avoided. 

A  hypothetical  case,  parallel  in  essentials  to  instances  which  have 
actually  emerged  in  tests,  may  serve  to  illustrate  the  structural  boom¬ 
erang.  Several  films,  produced  before  American  entrance  into  the 
war,  included  two  dominant  themes,  among  others.  The  first  of  these 
emphasized  the  immense  cruelty  and  sadism  of  the  Nazis  as  well  as 
their  threat  to  our  way  of  life;  a  theme  vividly  exemplified  by  scenes 
of  mistreatment  of  civilians  simply  because  of  their  political  or  religious 
convictions.  In  interviews,  sequences  such  as  these  are  found  to  evoke 
profoundly  aggressive  feelings  on  the  part  of  many  in  the  audience. 

But  curiously  enough,  such  aggression  directed  against  the  Nazis 
does  not  necessarily  lead  a  larger  proportion  of  those  who  have  seen 
these  films  than  of  those  who  have  not  to  express  their  willingness  for 

*  In  fact,  there  is  some  experimental  evidence,  however  slight,  that  persons  respond  selectively 
in  such  manner  as  to  reinforce  their  current  attitudes  and  sentiments. 
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this  country  to  enter  the  conflict.  In  fact,  there  may  be  at  times  a 
slight  decrease  in  the  numbers  of  the  “film-group”  as  compared  with 
the  “control-group”  who  wish  us  to  intervene  in  the  war.  How  does 
this  come  about? 

On  occasion,  interview  material  .will  show  that  this  apparent  ab¬ 
sence  of  effect  so  far  as  intervention  is  concerned  derives  from  the  fact 
that  another  theme  in  the  film  works  at  cross-purposes.  This  counter¬ 
acting  theme  may  stress  the  skill,  experience  and  enormous  size  of  the 
Nazi  army,  exemplifying  these  by  detailed  and  vivid  sequences  of  Nazi 
fighting  men  in  action.  A  theme  such  as  this  may  serve  to  elicit  fears 
and  anxieties  about  the  prospect  of  Americans  coping  with  armies  as 
formidable  as  the  Nazi,  particularly  since  we  had  not  yet  built  up  our 
own  forces. 

Thus,  it  may  develop  that  the  Nazi-strength  theme  which  elicits 
fears  may  counteract  the  Nazi-cruelty  theme  which  elicits  aggression. 
Aggressive  feelings  may  thus  not  be  translated  into  a  realistic  desire  to 
have  this  nation  enter  the  conflict.  Adequate  structural  analysis  of 
such  films  would  have  indicated  the  likelihood  that  one  theme  in  the 
film  would  inhibit  the  very  effects  deriving  from  another  theme  in  the 
same  film.  Consequently,  although  each  theme  may  be  effective,  as  it 
were — the  one  in  exciting  hostility,  the  other  in  acquainting  Americans 
with  the  might  of  the  enemy — ^the  net  result,  so  far  as  willingness  to 
have  us  intervene  in  the  war,  may  be  nil. 

This  type  of  case  not  only  illustrates  a  type  of  boomerang-re- - 
sponse,  but  also  shows  how  the  focused  interview  enables  us  to  supple¬ 
ment  and  enrich  the  value  of  the  traditional  controlled  experiment,  of 
the  type  mentioned  at  the  outset  of  our  paper.  The  controlled  experi¬ 
ment  consists  in  having  two  closely  matched  groups  of  subjects,  one  of 
w’hich  has  been  exposed  to  the  propaganda,  the  other  of  which  has  not. 
Certain  attitudes  and  sentiments  of  the  two  groups  are  tested  twice: 
once,  before  the  experimental  group  has  been  exposed  to  the  propa¬ 
ganda;  again,  at  some  time  after  it  has  been  exposed.  If  the  groups 
are  indeed  properly  matched,  differences  in  attitude  between  the  two 
groups  which  are  found  in  the  second  test  can  be  ascribed  to  the  propa¬ 
ganda.  But  let  us  suppose  that,  for  some  attitudes,  there  is  no  percept¬ 
ible  difference,  as  was  the  case  with  our  subjects’  attitude  toward  Amer¬ 
ican  intervention  in  the  war.  The  controlled  experiment  will  not  tell 
us  why  there  is  no  change.  Its  results  show  only  the  net  effect  of  the 
propaganda  on  this  attitude  and  not  the  more  intricate  dynamics  of  re- 
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sponse  which  led  to  this  net  ejfect.  But,  as  we  have  seen,  the  failure 
of  the  film  may  be  due  to  the  fact  that  two  themes,  each  of  which  was 
effective,  produced  responses  which  cancelled  each  other  out.  The  in¬ 
terview  material  thus  enables  us  to  provide  a  psychological  explanation 
of  responses  which  may  not  be  registered  in  the  experimental  results. 

A  fourth  type  of  boomerang  should  be  briefly  discussed,  if  only  be¬ 
cause  it  is  so  frequently  found  in  propaganda.  This  boomerang  results 
from  what  we  may  call,  with  due  apologies  to  Whitehead,  the  fallacy  of 
misplaced  exemplification.  Whenever  propaganda  deals  with  matters 
which  are  familiar  at  first-hand  to  the  prospective  audience,  there  is 
the  risk  that  the  particular  examples  chosen  will  not  be  considered  rep¬ 
resentative  by  some  in  the  audience  who  consult  their  own  experience. 
The  pamphlet  dealing  with  Negroes  and  the  war  which  we  have  previ¬ 
ously  discussed  was  largely  devoted  to  the  social  and  economic  gains  of 
Negroes  under  American  democracy.  This  theme  was  exemplified  for 
the  most  part  by  photographs  of  prominent  Negroes,  of  improved  hous¬ 
ing  conditions  and  the  like.  Some  40  per  cent  of  a  sample  of  Negroes 
discounted  the  entire  pamphlet  as  “untrue,”  because  of  the  marked  dis¬ 
crepancy  between  their  own  experience  and  observations,  on  the  one 
hand,  and  these  “examples  of  progress,”  on  the  other. 

It  should  be  noted  that  the  truth  of  the  examples  does  not  spare 
them  from  producing  a  boomerang  response.  The  reader  consults  his 
own  immediate  experience  and  if  this  does  not  correspond  to  the  ex¬ 
amples  contained  in  the  document,  he  rejects  these  wholeheartedly. 
The  distrust  generated  by  such  apparent  discrepancies  between  “fact” 
and  the  “propaganda”  tends  to  be  generalized  and  directed  toward  the 
document  as  a  whole. 

Moreover,  boomerang  responses  diffuse  far  beyond  the  persons  who 
experience  them  initially.  In  discussing  the  document  with  others,  the 
distrustful  reader  becomes,  as  it  were,  a  source  of  contagious  scepticism. 
He  predisposes  other  potential  readers  toward  the  same  distrustful  at¬ 
titude.  Thus,  content-analysis  and  response-analysis,  which  eliminate 
such  bases  for  boomerang  responses,  serve  an  important  prophylactic 
function. 

Our  account  has  perhaps  included  enough  examples  of  propaganda 
analysis  to  help  overcome  a  perennial  difficulty  with  writers  and  pro¬ 
ducers  of  propaganda.  The  creative  writer  can  often  not  accept  the 
notion  that  what  he  has  conceived  as  a  unique  expression  of  an  inspired 
moment  could  possibly  be  improved  or  even  dealt  with  by  what  seems 
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to  him  a  rather  mechanical  testing  procedure.  But  this  is  all  beside  the 
point.  It  is  not  assumed  that  we  are  getting  at  the  mind  of  the  arti¬ 
ficers,  the  craftsmen,  the  artists  who  contrive  this  propaganda.  It  is 
not  believed  that  oiu:  prosy  analysis  recaptures  the  deft  rhetoric  and 
impressive  rhythms  which  enter  into  its  dramatic  effectiveness.  It  is 
agreed  that  we  cannot  readily  teach  them  their  craft.  Creative  ideas, 
whether  expressed  in  words,  sounds  or  pictiires,  cannot  be  manufactured 
synthetically.®  But  systematic  research  is  needed  to  see  whether  prop¬ 
agandists  have  achieved  their  aims.  Just  as  researchers  cannot  write 
acceptable  scripts,  so,  we  are  convinced  propagandists  often  cannot 
gauge  the  psychological  effects  of  their  products  without  using  tech¬ 
niques  such  as  we  have  described.  It  might  even  be  conjectured  that  it 
is  in  the  nature  of  his  problem  that  the  propagandist  is  bound  to  over¬ 
look  some  of  the  undesired  implications  of  his  work. 

This  may  explain  the  frequency  with  which  our  tests  uncover  in¬ 
adequacies  which,  it  would  seem,  should  have  been  anticipated.  But, 
in  fact,  response-analysis  is  usually  indispensable:  it  uncovers  a  host  of 
other  inadequacies  which  we  cannot  now  discuss  at  any  length.  This 
extends  to  modes  of  presentation.  For  example,  consider  the  technique 
which  the  radio  has  adapted  from  the  movies,  the  quick  shift  of  scenes 
corresponding  to  montage  in  visual  presentations.  We  are  confident, 
on  the  basis  of  tests,  that  this  technique  in  general  leads  to  obscurity 
for  the  average  radio  listener.  Continuity  is  lost.  They  just  don’t 
know  what  it  is  all  about.  They  lose  interest.  In  much  the  same  way, 
historical  allusions  often  fall  on  deaf  ears  unless  they  are  carefully 
explained. 

Or  consider  the  question  of  authenticity  in  the  case  of  documen¬ 
tary  films.  Propagandists  would  probably  be  surprised  to  learn  how 
often  the  audience  questions  the  possibility  of  having  an  actual  film  of 
Hitler  in  his  mountain  retreat,  or  of  the  mountainous  Goering  in  a  con¬ 
ference  room.  The  propagandist  knows  that  it  is  a  clip  from  a  German 
film,  but  the  audience  does  not.  Distrust  is  engendered  and  spreads. 
In  the  same  way,  we  have  found  numerous  errors  of  judgment  in  the 
use  of  radio  narrators  or  of  officials’  speeches  which  outrun  the  endur- 

*  We  ahould  tbut  agree  whole-heartedly  with  the  views  of  Aldous  Huxley  on  essentially  this  same 
issue.  "...  the  man  of  letters  does  most  of  his  work  not  by  calculation,  not  by  the  application  of 
formulas,  hut  hy  aesthetic  intuition.  He  has  something  to  say,  and  sets  it  down  in  the  words  which  he 
finds  most  satisfying  aesthetically.  After  the  event  comes  the  critic  [read:  propaf^anda  analyst],  who 
discovers  that  he  was  using  a  certain  kind  of  literary  device,  which  can  be  classified  in  its  proper  chapter 
of  the  cookery-book.  The  process  is  largely  irreversible.  Lacking  talent,  you  cannot,  out  of  the 
cookery-book,  concoct  a  good  work  of  art.”  "T.  H.  Huxley  as  a  man  of  letters.”  Huxley  Memorial 
Lecture.  ISSg,  p.  88;  also  Remy  da  Oourmont,  La  culture  des  id^s,  1900.  p.  51. 
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ance  of  the  audience.  But  details  of  this  sort  would  consume  the  re¬ 
mainder  of  our  available  time. 

We  have  repeatedly  emphasized  the  need  for  obtaining  detailed 
evidence  of  responses  to  propaganda.  As  an  aid  toward  this  end,  we 
have  often  used  a  device  called  the  Program  Analyzer.  The  device,  so 
called  because  it  was  first  used  for  radio  tests,  can  also  be  used  for  any 
communication,  such  as  a  film,  which  develops  along  a  time-dimension. 
The  purpose  of  the  Program  Analyzer  may  be  briefly  explained.  Inter¬ 
views  on  responses  to  propaganda  must  of  course  be  postponed  until  the 
film  or  radio  program  is  over,  since  we  do  not  wish  to  interrupt  the 
normal  flow  of  the  audience’s  experience.  How,  then,  can  we  help  the 
audience  to  recall  their  responses  to  particular  aspects  of  the  material? 
Should  the  interviewer  mention  specific  scenes  or  episodes,  he  would  be 
determining  the  focus  of  attention.  Moreover,  the  interviewer’s  de¬ 
scription  of  the  scene  would  also  influence  the  respondent’s  account  of 
his  experience.  The  Program  Analyzer  serves  to  eliminate  these  limi¬ 
tations. 

While  watching  a  film  or  listening  to  a  radio  program,  each  subject 
presses  a  green  button  in  his  right  hand  whenever  he  likes  what  is  being 
presented,  and  a  red  button  in  his  left  hand  when  he  dislikes  it.  He 
does  not  press  either  button  when  he  is  “indifferent.”  These  responses 
are  recorded  on  a  moving  tape  which  is  synchronized  with  the  film  or 
radio  program.  Thus,  members  of  the  audience  register  their  approval 
or  disapproval,  as  they  respond  to  the  material.  Reasons  for  and  de¬ 
tails  of  these  reactions  are  later  determined  by  the  type  of  focused  in¬ 
terview  to  which  we  have  referred. 

Two  advantages  of  this  procedure  are  clear.  In  the  first  place,  the 
audience  itself  selects  the  sections  of  the  material  which  are  significant 
enough  to  be  made  the  object  of  a  detailed  interview.  Each  listener 
presents,  as  it  were,  a  general  running  account  of  his  own  reactions  by 
classifying  the  material  into  three  groups:  the  items  which  affect  him 
positively,  negatively,  or  neutrally. 

Secondly,  the  responses  recorded  on  the  tape  can  be  cumulated  for 
the  audience  as  a  whole  to  obtain  a  general  “curve  of  response.”  This 
curve  lends  itself  to  statistical  treatment,  enabling  us  to  determine  the 
main  sources  of  favorable  and  unfavorable  response.  Above  all,  it  pro¬ 
vides,  together  with  prior  content-analysis,  an  extremely  useful  guide 
to  the  focused  interview. 
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TECHNOLOGICAL  PROPAGANDA 
OR  THE  PROPAGANDA 
OF  FACTS 

This  discussion  has  perhaps  served  its  major  purpose.  It  may 
have  given  you  some  conception  of  procedures  used  in  the  psychological 
analysis  of  propaganda.  Now  let  us  turn  to  some  general  conclusions 
which  we  have  reached  in  the  course  of  our  work. 

One  of  the  most  conspicuous  responses  which  we  observe  in  oiu" 
tests  is  the  pervasive  distrust  of  propaganda  exhibited  by  many  people. 
Propaganditis  has  reached  epidemic  proportions.  Any  statement  of 
values  is  likely  to  be  tagged  as  “mere  propaganda”  and  at  once  dis¬ 
counted.  Direct  expressions  of  sentiment  are  suspect.  Comments 
such  as  the  following  are  typical  of  the  ubiquitous  man  in  the  street 
when  he  believes  that  others  seek  to  sway  him: 

I  just  think  it’s  too  sappy  to  put  over  on  an  adult  mind.  To  me  it  gave 
the  opposite  kind  of  a  reaction  than  it  was  supposed  to  give  me.  I  suppose 
they  wanted  to  make  you  feel  full  of  patriotism,  but  I  think  it  gave  me  the 
opposite  reaction. 

And  then  at  the  end — whistling  the  Star  Spangled  Banner.  Everybody 
believes  in  the  flag,  but  they  don’t  like  it  waved  in  front  of  their  faces. 

This  distrust  of  sentiment  will  not  surprise  you.  There  appears  to 
have  been  relatively  little  fanfare  during  this  war.  As  the  psychoana¬ 
lyst,  Ernst  Kris,  has  put  it,  referring  to  our  enemies  as  well  as  our¬ 
selves,  “men  went  to  war  in  sadness  and  in  silence.”^®  Or,  in  the  words 
of  a  subject  in  one  of  our  tests: 

In  this  present  situation,  we  haven’t  seen  the  boys  marching  as  we  did  in 
1917.  We  haven’t  got  the  feeling  of  the  situation. 

What  implications  does  this  lack  of  collective  outbursts  of  enthusiasm 
have  for  the  propagandist  who  seeks  to  rally  all  support  to  the  war 
effort? 

Our  observations  suggest  that  such  distrust  is  levelled  primarily 
against  propaganda  which  obviously  seeks  to  “sway”  or  “stir”  people 
by  general  appeals  to  sentiment.  Efforts  to  excite  diffuse  emotions  are 
discounted.  But  this  is  only  a  partial  scepticism.  The  same  audiences 
which  set  up  defenses  against  fervent  appeals  to  patriotic  sentiments 
show  a  readiness  to  accept  the  implications  of  another  type  of  propa¬ 
ganda,  which  we  may  tentatively  call  technological  'propaganda  or  the 
propaganda  of  facts. 

It  i*  intereiting  that,  baaing  hia  diacuaaion  on  quite  different  propaganda  materiala,  Ernat  Kria  haa  ~ 
independently  come  to  much  the  aame  concluaiona.  See  hia  inatructive  paper:  Some  problema  of  war 
propaganda.  The  Paychoanalytic  Quarterly  13:  S81-S99.  1943. 
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Again  let  us  begin  with  observations  made  in  the  course  of  our  own 
studies.  We  observed  at  once  a  central  interest  in  detailed  circumstan¬ 
tial  facts.  Facts  are  in  the  saddle.  The  following  comment  by  a  sub¬ 
ject  in  one  of  our  tests  reflects  this  attitude: 

A  great  many  people  [sic]  don’t  like  that  rah-rah  sort  of  patriotism  that 
stirs  you  up.  I  [sic]  like  factual  things. 

This  desire  for  specific,  almost  technological  information,  some¬ 
times  takes  on  naive  forms,  as  can  be  seen  from  the  following  remark 
on  a  documentary  film  which  stressed  the  strength  of  the  Nazis: 

I  was  really  surprised.  I  mean  I  don’t  believe  everything  I  have  read  in 
the  papers.  But  what  you  actually  see  with  your  own  eyes  and  is  authentic, 
you  have  to  believe. 

One  of  the  most  effective  scenes  in  the  aforementioned  radio  morale 
program  described  in  great  detail  how  the  speed  of  a  convoy  is  not 
necessarily  determined  by  the  speed  of  the  slowest  boat.  Wrapped  in 
this  layer  of  technical  information  was  an  effective  implication  that 
men  in  the  merchant  marine  willingly  sacrifice  themselves  for  the  com¬ 
mon  good.  The  morale  contained  in  the  facts — “surely  my  sacrifices 
do  not  match  theirs” — could  be  accepted  by  those  who  would  reject  a 
direct  appeal  of  the  same  type.  Films  showing  battle  scenes  or  bomb¬ 
ings  prove  effective  if  they  focus  on  the  details  of  the  operations  rather 
than  stressing  the  direct  propaganda  “message”  for  the  audience.  The 
facts,  not  the  propagandist,  speak. 

We  may  now  ask:  why  this  prevalent  interest  in  “facts”?  What 
are  the  functions  of  this  interest?  The  concrete  incident,  rich  in  cir¬ 
cumstantial  detail,  serves  as  a  prototype  or  model  which  helps  orient 
people  toward  a  part  of  the  world  in  which  they  live.  It  has  orienta¬ 
tion-value.  For  large  sections  of  the  population,  the  historical  events 
which  they  experience  are  wholly  bewildering.  Nations  which  are  ene¬ 
mies  one  day  are  allies  the  next.  The  future  seems  dark  with  despair 
or  bright  with  promise.  Many  have  not  the  time  or  capacity  to  under¬ 
stand  the  trends  and  the  forces  behind  them,  yet  they  sense  how  closely 
these  are  bound  up  with  their  lives.  All  this  accentuates  a  powerful 
need  for  orientation.  Concrete  facts  take  on  the  role  of  models  in  terms 
of  which  more  complicated  events  can  be  explained  and  understood. 

Illustrations  of  this  are  numerous.  Thus,  one  episode  in  a  radio 
morale  program  made  a  notable  impression  on  the  audience:  during  the 
last  war,  Franklin  Delano  Roosevelt,  then  Assistant  Secretary  of  the 
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Navy,  accompanied  a  submarine  crew  on  a  trial  run,  immediately  after 
a  series  of  submarine  disasters.  This  proved  far  more  satisfying  and 
effective  than  to  be  told  directly  of  the  courage  and  past  experience  of 
our  President.  It  had  an  integrating,  explanatory  function. 

He  showed  he  wasn’t  a  coward ;  that  if  the  men  were  willing  to  go  down, 
he  was  willing  to  go;  and  he’s  the  best  man  to  be  president  because  he’s  been 
through  the  thing  nimself,  and  because  of  the  things  he’s  done. 

So,  too,  when  films  indicate  specifically  the  virtual  absence  of  armored 
divisions  in  England  after  Dunkirk,  this  type  of  fact  will  effectively  in¬ 
tegrate  a  variety  of  discrete  points.  It  will  be  mentioned  repeatedly  in 
interviews.  It  helps  to  crystallize,  so  to  speak,  the  ingenuity  and  cour¬ 
age  of  the  British  in  the  face  of  such  odds.  It  proves  effective  where 
direct  evaluations  of  the  British  would  evoke  scepticism  and  doubt. 
Facte  which  integrate  and  “explain'’  a  general  course  of  events  com¬ 
prise  one  important  component  of  the  propaganda  of  facts. 

We  can  make  another  general  observation  about  the  propaganda  of 
facts.  We  have  observed  that  a  certain  type  of  fact  which  contains  the 
desired  propaganda  implications  appears  to  be  most  effective.  This  is 
the  “startling  fact,"  of  the  type  exploited  by  “believe  it  or  not”  col¬ 
umns  and  by  quiz  programs.  This  is  effective  for  at  least  three  reasons. 
In  the  first  place,  it  has  great  attention-value.  The  startling  fact 
stands  out  as  a  “figure”  against  the  “ground.”  Secondly,  such  tidbits 
of  information  have  diffusion-value.  They  readily  become  part  of  the 
currency  of  conversation  and  small-talk  (“Did  you  know  that  .  .  .”) . 
The  propagandistic  implications  of  these  are  thus  often  transmitted  by 
word  of  mouth.  Finally,  these  integrating  startling  facts  have  confi¬ 
dence-value.  They  are  “cold,”  as  idiom  so  aptly  puts  it.  They  are  not 
likely  to  elicit  the  distrust  which  is  so  widely  latent  in  the  population. 

The  propaganda  of  facts  has  yet  another  characteristic  which 
marks  it  off  from  propaganda  which  seeks  to  persuade  by  clarion  calls 
and  direct  exhortation.  The  propaganda  of  facts  does  not  seek  so  much 
to  tell  people  where  to  go,  but  rather  shows  them  the  path  they  should 
choose  to  get  there.  It  preserves  the  individual’s  sense  of  autonomy. 
He  makes  the  decision.  The  decision  is  voluntary,  not  coerced.  It  is 
by  indirection,  not  by  prescription,  that  the  propaganda  of  facts  op¬ 
erates.  It  has  guidance-value.  The  cumulative  force  of  facts  carries 
its  own  momentum,  so  to  speak.  It  is  virtually  a  syllogism  with  an 
implicit  conclusion — a  conclusion  to  be  drawn  by  the  audience,  not  by 
the  propagandist.  To  take  a  case  in  point,  a  pamphlet  was  recently 


78 


TRANSACTIONS 


issued  by  a  war  agency,  directed  to  the  families  of  men  in  the  armed 
service,  for  the  purpose  of  persuading  them  not  to  repeat  the  contents 
of  letters  received  from  abroad.  Little  emphasis  was  placed  on  the 
theme  that  careless  words  cost  lives  and  ships.  Instead,  the  bulk  of 
the  pamphlet  was  devoted  to  a  detailed  description  of  the  methods  used 
by  the  enemy  to  construct  their  total  information  from  bits  and  patches 
gathered  by  agents  on  different  occasions  and  in  different  places.  Tests 
showed  that  the  pamphlet  succeeded  in  driving  the  story  home,  by  per¬ 
mitting  the  reader  to  draw  the  inevitable  conclusions  from  this  cir¬ 
cumstantial  array  of  facts.  The  voluntary  drawing  of  conclusions  has 
little  likelihood  of  the  aftermath  of  disillusionment  which  so  often  fol¬ 
lows  upon  the  propaganda  of  exhortation.  The  hammerlike  blows  of 
frenzied  oratory  may  produce  present  acquiescence  and  later  recrim¬ 
inations;  autonomous  decisions  under  the  cumulative  pressure  of  facts 
do  not  exact  this  price. 

Interesting  enough,  it  appears  that  our  enemies  have  also  discov¬ 
ered  the  power  of  technological  propaganda.  This  type  of  propaganda, 
as  any  other  tool,  may  be  abused  as  well  as  used.  The  pseudo-facts 
may  supplant  the  fact.  Several  observers  have  commented  on  the  Nazi 
“stage-managing”  of  reality.  It  is  reported,  for  example,  that  prior  to 
the  invasion  of  Belgium,  a  German  ofiBcer  made  an  apparently  forced 
landing  in  Belgium.  On  his  person  were  found  plans  for  an  invasion 
quite  unlike  that  actually  intended.  Or  again,  there  is  the  case  of  the 
first  night  bombing  of  Berlin.  It  is  said  that  the  Nazis  planted  reports 
of  great  destruction  in  Berlin  in  Swiss  and  Swedish  newspapers,  accred¬ 
iting  them  to  the  English.  These  accounts  were  rebroadcast  over  the 
German  domestic  radio  and  the  local  population  was  invited  to  look  at 
the  actual  damage  and  see  for  themselves  that  the  reports  were  untrue. 
In  this  way,  probably,  many  people  could  not  escape  the  conclusion  that 
the  British  had  lied.  The  effect  of  this  type  of  self-indoctrination  was 
probably  considerably  greater  than  if  the  German  radio  had  directly 
denounced  the  veracity  of  the  British. 

In  passing,  it  might  be  remarked  that  the  logic  of  the  propaganda 
of  facts  is  not  far  removed  from  the  logic  of  progressive  education.  It 
is  typical  in  progressive  schools  that  the  teacher  does  not  dictate  what 
the  children  are  to  do  and  believe  but  rather  creates  situations  which 
lead  them  to  decide  for  themselves  the  conduct  and  beliefs  which  the 
teacher  considers  appropriate. 

Your  own  experience  will  demonstrate  that  the  propaganda  of  facts 
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is  not  a  “new”  conception.  We  are  concerned  only  with  formulating 
this  idea  in  terms  which  may  be  of  some  value  in  planning  morale  pro¬ 
grams.  Widespread  distrust  and  scepticism  pushed  to  the  extreme  of 
cynicism  are  corrosive  forces.  But,  since  they  are  here,  they  must  be 
considered.  If  propaganda  is  restricted  wholly  to  exhortation,  it  runs 
the  risk  of  intensifying  distrust.  The  propaganda  of  facts  can  be  uti¬ 
lized  to  supplant  cynicism  with  common  understandings. 

Nor  do  we  suggest  that  exhortations  are  wholly  a  thing  of  the  past.  ~ 
Common  values  and  common  attitudes  still  need  to  be  established 
among  a  considerable  part  of  the  population  if  propaganda  is  to  prove 
effective.  But  our  observations  may  be  useful  to  those  of  us  who  are 
concerned  with  a  constructive  post-war  era.  We  should  not  wait  until 
post-war  problems  press  in  upon  us  before  we  recognize  that  a  re-in¬ 
tegration  of  societies  must,  to  some  extent,  draw  upon  the  instrument 
of  propaganda. 

And,  finally,  we  should  not  exaggerate  the  role  of  propaganda.  In 
the  long  run,  no  propaganda  can  prevail  if  it  runs  counter  to  events 
and  forces  underlying  these  events  as  the  fascists  have  begun  to  dis¬ 
cover.  Propaganda  is  no  substitute  for  social  policy  and  social  action, 
but  it  can  serve  to  root  both  policy  and  action  in  the  understandings  of 
the  people. 
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